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NATIONAL — New, 4-Band 

2-Speed, 29-Transistor, Solid-State 
MODULAR-type Stereo System 



Complete Tuner/Amplifier, matched 
speaker set-up for superb Stereo sound 

Compact ‘MODULAR’ type Stereo 

Allows flexible placement as you please. 

Matched speakers and base furniture styled in 
pleasing oiled walnut finish. 

Player 

2 speeds. Features exclusive patented Elec¬ 
tronic Automatic return device — Ensures 
perfect groove protection. Fitted with latest 
development, hi-quality ceramic cartridge, 
giving excellent frequency response 30C/S- 
20,000C/S, in feather light stylus. 

Speakers 

AH new hi-compliance matched speakers. 

Amplifier/Tuner 

Fully solid state. 29 Transistors. 11 Diodes. 

2 x 40 watt output S.W. Frequency range from 
2.3 - 22 Mc/s. FM 88-108 Mc/s with 
FM Multiplex. 

Descriptive literature free. 
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Overseas tour 

By the time you read this, I should be in 
England as a guest of the British Government, 
taking a first-hand look at British technological 
developments. While I will be concerned primarily 
with electronics, the ramifications of this subject 
are now so wide that electronic trails lead into 
almost every branch of science, research and 
manufacture. 

Over and above such obvious interests as 
FM, Hi-Fi, colour television and all the related 
componentry, I should be able to have a look at developments in 
atomic power generation, medical research, avionics and, of course, 
the emergent and revolutionary technology of microelectronics. 

At a personal level, I hope to spend some time with people who 
have contributed in various ways to “Electronics Australia” but whom 
I have not actually met. 

In the month that I shall have in Britain, it will not be possible 
to absorb a great amount of detail but I do expect to form broad 
impressions which will help ensure that attitudes reflected in our 
editorial policy are based on observation and knowledge rather than 
impulse and emotion. There is a matter of colour television for 
example. 

With Australian television productions already appearing in colour 
on overseas screens, we cannot delay for much longer an inquiry 
by the Australian Broadcasting Control Board and the official decisions 
which must precede the introduction of colour television into this 
country. It is being freely tipped that Australia will opt for the 
P.A.L. system and, if so, we will probably draw heavily on British 
know-how in relation to P.A.L. techniques and to electronic standards 
conversion. 

But, over and above the question of programs and standards, 
colour television will demand a shake-up of the Australian television 
service industry. Keep your eye out next month for an article which 
we plan to reproduce by arrangement with the U.S. journal 
“Electronics.” It describes a disturbing situation, which will be repeated 
in Australia, if servicemen are less thorough in their preparation 
for colour than those who design the system, the programs and the 
receivers. Servicing, too, is something I want to have a look at. 

w. n mtLm. 
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NEW INSTROL AMPLIFIERS 



■ l?'R j:MR 

MODEL UA-41 

STEREO 

AMPLIFIER 

• FULLY TRANSISTORISED 

• 20 WATTS MAX. PER CHANNEL 


Instrol offers you high quality high fidelity at a most 
reasonable cost. This fully transistorised amplified 
features maximum power of 20 watts per channel, 30 
to 20,000 Hz. Front panel headphone jack, better than 
H p.c. harmonic distortion, plus many other fine 
features. A machine which will provide you with in¬ 
comparably fine reproduction of your favourite record¬ 
ings plus facilities for instantaneous tape recording and 
playback. Suitable for both ceramic and magnetic 
pick-ups. PRICE $99.00. 



I T 

MODEL UA-21 

STEREO 
AMPLIFIER 


Smaller brother to the UA-41, this 
10 watts per channel amplifier is 
ideal for use in conjunction with 
crystal and ceramic pick-ups. The 
Instrol UA-21 offers high quality 
sound at very low cost. $58.00. 


Yes, we carry a range of imported loudspeakers, players, amplifiers and tape recorders. 
Please state your requirements and we will gladly quote. All well-known brands stocked. 
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INSTROL 

PLAYMASTER 

FISHER 

ROLAND 

TRIO 

SANSUI 

WHARFEDALE 

GOODMANS 

SHURE 

A.D.C. 

DECCA 


• LABCRAFT 

• ALL BALANCE 

• DUAL 

• ELAC 

• GARRARD 

• SONY 

• BRENNELL 

• MINICONICS 

• AKAI 

• TEMPO 

• LEAK 

• QUAD 
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instrol mtmmmmin 


Smart teak trim, simple push-button operation, recording level and 
battery condition meter, microphone with on-off switch, etc. 
High quality recording and playback. 500 mV output and 
100 to 7,000Hz, capstan drive, and operates perfectly in 
any position. Powered by 4 inexpensive size C 1.5V 
cells, or optional plug-in 240V AC power supply. 


RECORD & 
PLAYBACK 


INSTROL . . . fi ne audio furniture 


Make your own cabinet and save $$ $ 

A complete range of high-quality Hi-Fi Cabinets. Tailored to suit the equipment of 
your choice and most economical. In the Instrol range there are more than 20 equipment 
and speaker cabinet designs. Each is available, built and polished or In kit form to 
make yourself. A hammer, screwdriver and a few hours of your time is all you require 
to make your own. All parts pre-cut. best-quality materials, full instructions supplied— 
all for little more than half the cost of ready-made cabinets. It’s great fun, too—but whv 
not send or call for the free Instrol Cabinet Brochure? Profusely illustrated with full 
specifications and measurements. 


BROADWAY ELECTRONICS 

(SALES) PTY. LTD. 

32 GLEBE PT. RD., GLEBE, N.S.W. 
Phone: 68-1171. 

(Only 100 yards from Broadway, and 
open Saturday mornings.) 


■m 


PLEASE NOTE: Our Hi-Fi 
Store is at Glebe, and the 
Phone is 68-1171. This does 
not yet appear in the tele¬ 
phone directory. Only the 
Glebe Store is open on Sat¬ 
urday mornings. 

Open 9 a.m. to 5 p.m. Mon¬ 
day to Friday. 9 a.m. to 12 
noon Saturday. 




Send Coupon for FREE CATALOGUE. 

NAME.. 

ADDRESS.. 

Q] Instrol Hi-Fi Q Instrol Cabinets 


Use it AT HOME—IN THE CAR—AT PICNICS— 
MEETINGS—THE OFFICE. Optional accessories 
which include headphones, footswitch and A.C. 
power unit, enables us to offer you a complete 
portable office dictating system for well under 
$100.00. The machine, Instrol Model 33 as 
illustrated, complete with batteries, micro¬ 
phone (including stand and case) costs 
you only $75 (Plus $1 reg. post) 
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Feel like chopping 
component-count ? 

(...by almost 50%?) 










Pictures show component 
count reduction 



SWING INTO ACTION 
WITH FAIRCHILD S NEW 
COMPLEMENTARY AUDIO 
OUTPUT CIRCUIT... 


chops component count by almost 50 ^ 0 -gives absolute design flexibility 


Suitable for audio power output amplifiers of up to 3V2 
Watt capability, allowing you absolute design flexibility for 
a wide range of output load impedances. This basic cir¬ 
cuit (using the new Fairchild AY6108/AY6109 Silicon 
‘Planar’ complementary pair) could be applied to record 
players, radios, car radios, television, etc., and many 
industrial and communications audio applications. 

The circuit consists of a conventional complementary out¬ 
put pair direct coupled to a NPN-PNP voltage amplifier. 
A large amount of negative feedback is used, controlled 
by the value of Ri. Fh can be varied within the limits 
shown on the accompanying Table 1 to control the sensi¬ 
tivity. The maximum power output is determined by the 



MAX. POWER OUT 


Vcc 

3.50 

8o 

15o 

9 v. 

720mw 

680mw 

520mw 

12 

1.3w 

1.3w 

840mw 

15 

— 

2.2w 

1.25w 

18 

' — 

2.5w 

1.9w 

20 

— 

3.5w 

2.25w 

25 

— ‘ 

— 

3.3w 


Table 2 


We will help you 
build a prototype 
— special offer 
from Fairchild! 

Fill in the coupon, 
and enclose your 
cheque / money 
order for $4.50 
and we will send 
you a high-quality 
printed circuit 
board, data sheets, 
circuit notes; and 
1 x AY6108/6109 
complementary 
pair 

1 x AY1120 (or 
AY6110) 

1 x AY1121 


value of the load impedance and the power supply vol¬ 
tage, as demonstrated by Table 2. 

Simply by selecting Ri, the load impedance, and the 
power supply voltage, your design can be completed to 
your own requirements, since nothing else need be 
changed in the circuit. 


RI 

150 

470 

Ik 

2.2k 

Input Sens. 

Ivpp 

3vpp 

5vpp 

7vp-p 


Table 1 


. . . and here are the advantages to you. 

1. Maximum design flexibility. Using the tables shown, 
you need only vary the two values to produce the circuit 
exactly suiting your requirements. 

2. You save money. Apart from the saving in design 
time, you can expect to reduce component count by up 
to 50%. 

3. Silicon performance and reliability. 

4. Metal can package — easy heat sinking. 

5. Low cost. 

6. Available now. 



AUSTRALIA PTY. LTD. 


World leaders In the 
technology and manufacture 
of silicon semiconductor 
devices. 


420 Mt. Dandenong Rd., 
Croydon, Vic. 3136 
P.O. Box 151, Croydon 
Cables: Fairchild 
Melbourne 
Telephone: 723 4131 


Fairchild Representatives: 

Phil Cohen, Melbourne 723 4131 
Lyle Ronalds, Sydney; David Finch, 
Sydney 929 7511, 929 7812 
Wayne Fitzsimmons, Adelaide 23 1356 
Ray Crutcher, Auckland, N.Z. 57 9307 

New Zealand Distributing 
Agents: 

John Gilbert and Co. Ltd., 

Tasman Buildings, Anzac Avenue, 
Auckland, N.Z. 


i- 

I Please send me: 

1XAY6108/9 
' 1 xAY1120or6110 
| 1XAY1121 

I plus printed circuit 
I board and full data. 


for which I enclose cheque/money order | 
for $5.40. Plus 25% Sales Tax if applicable. | 

Name... 

Address. 

.Postcode. I 
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MODEL 555 OSCILLOSCOPE 


SUPERB pERFORMANCE — GREAT VALUE 

$210.00 F.I.S. SYDNEY Plus Tax at 12*% 


The Trigger Oscilloscope Model JM-555 has been 
designed and manufactured for Jacoby, Mitchell by 
the Kikusui Electronics Corporation of Japan. 

The JM-555 uses a 5-inch cathode ray tube, and is 
compact, light weight, highly reliable and easy to 
operate. This is made possible through the exten¬ 
sive use of semiconductors. 

The oscilloscope incorporates an in-built I KHz 
square wave oscillator for calibration purposes. 



MODEL JM-555RM (Rackmounf Type) 



SPECIFICATIONS: 


VERTICAL AXIS 
Sensitivity: 

0.02V/cm - lOV/cm in 9 ranges 1-2-5 step 
Calibration Accuracy: ±3% at correct voltage 

Frequency Response: 

DC-7MHz within -3dB; 2Hz-7MHz AC connected 
Rise Time: Approx. 0.05uS (50nS) 

Input Z: I Megohm parallel capacity 33pF 

Input Terminal: 

UHFType receptacle (suitable for M Type) 

Max. Allowable Input Voltage: 

600V (Peak value including portion for DC) 

HORIZONTAL AXIS (Time Base) 

Sweep Range: I uS/cm-1 Sec/cm (19 ranges) 
Accuracy: ± 5 % 

Expanded Sweep (Magnifier): 

5 times, accuracy ±5% (at correct mains V) 

POWER 240V, 50/60Hz, 40VA approx. 
DIMENSIONS 8"(W) x I If'(H) x I7f (L) approx. 
WEIGHT 24lbs. (I I kg) approx. 


EXTERNAL SWEEP 
Deflection Sensitivity: 

IV p-p/cm 

200mV p-p/cm using 5 times amplifier. 

200mV to lOV/cm adjustable continuously in 
conjunction with amplitude control knob. 
Frequency Response: 2Hz-200KHz within -3dB 

Input Impedance: I Megohm 40pF 

SYNCHRONIZATION 
Synchronous System: 

Self-excited trigger sweep 
Synchronous Signal: 

Internal, External, Mains Frequency 

Trigger Range: 

Internal: 20Hz-7MHz for 10mm trace on CRT 
External: 20Hz-7MHz=IV p-p 

CALIBRATOR 

Output Waveform: I KHz square wave 

Voltage: 5, 0.5, 0.05V p-p 
Accuracy: ±3% 


JACOBY, MITCHELL & Co. Pty. Ltd 

469-475 KENT STREET, SYDNEY (26-2651) 



MELBOURNE: 

19 ABBOTSFORD ST.. 
NTH. MELBOURNE 
(30-2491 -2) 

JM 10/58 


BRANCHES: 

ADELAIDE: 

ES2 SOUTH ROAD. 
CLANDORE. (S3-6117) 


AGENTS: 


BRISBANE: 
SS-74 EDWARD ST. 


BERTH: 

C. F. LfDDKLOW * CO.. 
252 WILLIAM ST.. 
BERTH. (29-1102) 


TASMANIA: 

k. w. mcculloch b./l. 

B.O. BOX B06G. 
LAUNCESTON. (2-5322) 
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High Compliance tweeters 


• ■ s 

High Compliance wide range speakers 


FT-502 



SPECIFICATIONS 
Size 50 mm (2 in.) 

♦Impedance 8 or 16 Q 
Frequency Range . 2,000 — 20,000 c s 
Sensitivity . 100 dB 
Power . 30 W max., 8W nom. 

Dimensions: 82x82 mm. 29 mm depth 
Magnet Weight : 193 g (6.81 oz). Ceramic 
Weight : 615 g (1 % lbs) 

Price $8.04. 

Plus Sales Tax $1.68. 


High Compliance woofers 


FW-162 



FW-202 



Double-cone speakers 



FE-103 



$8.64. 
Plus Sales Tax 
$1.04. 


FE-163 



Price $14.64. 
Plus Sales Tax 
$3.05. 


SPECIFICATIONS 
Size : 160 mm (6 Vi in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) 40 —50 c s 

Frequency Range . f„ —2,000c s 
Sensitivity: 97 dB 
Power: 30 W max., 10 W nom. 
Dimensions: 166 x166 mm 
81.6 mm depth 

Magnet Weight: 500 g [\ X A lbs), Ceramic 
Weight: 1,660g (3% lbs) 

Price $12.00. 

Plus Sales Tax $2.50. 


SPECIFICATIONS 
Size : 200 mm (8 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ) : 30—40 c/s 
Frequency Range: f y —2,000 c/s 
Sensitivity : 98 dB 
Power: 45 W max., 15 W nom. 
Dimensions: 208x208mm 
90.8 mm depth 

Magnet Weight : 830 g {1 % lbs), Ceramic 
Weight: 2,760 g (6)6 lbs) 

Prices $23.64. 

Plus Sales Tax $4.93. 


Size : 100 mm (4 in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 65-95 c/s 
Frequency Range: f 0 —18,000c/s 
Sensitivity: 96 dB 
Power: 5W max., 3W nom. 

Dimensions: 105x105 mm, 46.6mm depth 
Magnet Weight: 193 g (6.81 oz), Ceramic 
Weight: 630g (1^ lbs) 

Coaxial speakers 


FX-201 


Size : 160 mm (6>£ in.) 

♦Impedance : 8 or 16 Q 
Resonant Frequency (f 0 ): 40 -60 c/s 
Frequency Range: f 0 —20,000c/s 
* Sensitivity : 98 dB 
Power: 10W max., 5W nom. 

Dimensions: 166x166mm, 73.7mm depth 
Magnet Weight: 398g (14.04oz), Ceramic 
Weight: 1,260g (2& lbs) 


m WBSt&SB 


9 $ SE 


FX-200 G2 




Prices $23.88. 

Size: 200 mm (8 in.) Plus Sales Tax $4.98. 
♦Impedance: 16 Q 
Resonant Frequency (f,») : 45-75 c/s 
Frequency Range: f„—18,000c/s 
Sensitivity : 101 dB 
Power: 10W max., 5W nom. 

Dimensions : 206 ()mm, 137.5 mm depth 
Magnet Weight: 240 g (8.46 oz) 

Weight: 2,200 g (4J* lbs) 


^ Pric. $21.60. 
Plus Sales Tax 

Size: 200mm (8in.) $ 4 .so. 
♦Impedance : 16 Q 
Resonant Frequency (f 0 ): 45—75 c/s 
Frequency Range: f 0 —18,000c/s 
Sensitivity: 101 dB 
Power: 10 W max., 5 W nom. 

Dimeneions: 206 0mm, 140.7 mm depth 
Magnet Weight: 234 g (8.21 oz) 

Weight: 2,200 g (\% lbs) 


2-way network 2 or 3-way network 


PW-65A 

Size . 160 mm (6 '•£ in.) 

♦Impedance : 8 Q 

Resonant Frequency (f„): 70—100 c/s 
Frequency Range . f (> —15,000 c/s 
Sensitivity : 97 dB 
Power: 6W max., 5W nom. 

Dimensions: 164.9 0mm, 86.2mm depth 
Magnet Weight: 77.6 g (2.73 oz) 

Weight: 476 g (1>& lbs) 

Price $6.60. 

Plus Sales Tax $1.35. 


♦at 400 c s; + at 3,000 c/s 


LC-IOO 

Price $6.60. 

Plus Sales Tax 
$1.38. 


Crossover Freq.: 2,500 or 3,500 c/s 
Impedance: 16 0 
Attenuation : 6 dB/oct. 

Dimensions : 63.1 0mm, 69 mm height 
Weight: 280 g (9.88 oz) 




LC-300 


Crossover Freq.: 350 or 700 c/s, 2,500 or 5,000 c/s 
Impedance : 8 or 16 Q 
Attenuation: 6 dB/oct. 

Dimensions: 83 Hx200 Wxl34 mm D 
Weight: 1,430 g (3 % lbs) 

Price $22.20. 

Plus Sales Tax $4.63. 


tweeter 


Price $11.04. 

Plus Sales Tax $2.30. 


FHT-1 


FHT-1 

t Impedance: 16 Q 
Frequency Range: 2,500—16,000c/s 
Sensitivity: 100 dB 
Power: 10W max., 5W nom. 

Dimensions: 110mm height, 95mm depth 
Weight • 330 g (11.75 oz) 




(SOLE AGENT) 



ZEPHYR PRODUCTS PTY.LTD. 

70 BATESFORD ROAD, CHADSTONE, VICTORIA 
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TELEVISION INTERFERENCE 


This is the personal story of TV interference experienced 
over a long period by our assistant editor and how he traced 
the trouble to flash-over on power lines near his home. It 
goes on to tell how an Australian company has developed a 
new silicone compound which is very effective in the pre¬ 
vention of flash-over, and said to be .far better than any 

similar material available anywhere else in the world. by Philip Watson 


One of the blessings of modern civilisation is the 
abundant supply of cheap electric power. Both in industry 
and the home it has literally changed our way of life. 
Without it today’s industry would grind to a halt or be 
forced to revert to the inefficient methods of last century. 
In the home it preserves our food, then cooks it. It heats 
our homes in winter, cools them in summer. It provides 
entertainment via our radio set, our TV set and our record 
library. It lights our homes, washes our clothes, cleans and 
polishes our floors and performs a host of other functions 
too numerous to specify. 

And, with all that, it is cheap. Particularly notable 
is the fact that the price of electric power in Australia 
has remained almost static at prewar figures; an amaz¬ 
ing achievement in view of the vast increase in wages and 
the cost of other commodities since that time. In fact it 
would be one of the very few commodities which can 
boast of such price stability over a similar period. 

At the same time the authorities have embarked on a 
vast expansion program which has taken power across the 
countryside to towns, villages and farms which, a genera¬ 
tion ago, seemed destined never to enjoy its benefits. 
All of which adds up to mighty achievement; one which 
has benefited the Australian economy to a degree which 
would be difficult to measure and which deserves our 
gratitude and full marks for a job well done. 

There is only one snag. As the power lines spread, 
often operating in the hundreds of KV region, they bring 
in their wake a blanket of RF interference which, in the 
worst cases, can render communication channels almost 
useless. In the case of radio and TV in country areas, it 
is almost literally a case of giving with one hand and 
taking away with the other; the power line makes it pos¬ 
sible for the remote farm house to operate a TV set— 
then ruins the reception with the interference which it 
radiates. 

What causes this interference? What can be done to 
cure it? More importantly, what IS being done to cure it? 
To answer these questions briefly we can say, first, that 
there is no doubt as to the cause. It is leakage across the 
insulators, occasionally due to a faulty insulator but in 
the vast majority of cases to contamination of the insula¬ 
tors with salt spray, industrial fallout, or dust. As to the 
other two questions, it is reassuring to learn that some¬ 


Photographing your television screen 

As mentioned in the text, it is a good idea to obtain 
some photographs of your TV screen during periods 
when HT “fry** is in evidence, to support any claim of 
interference to reception. For the benefit of those with 
limited experience of photography, here are some hints 
on how to set about taking the photos. 

Good photographs can be taken with most modern 
cameras having a lens of f3.5 or larger and using moder¬ 
ate speed fine-grain films, such as Ilford FP3 (ASA125). 
A firm support for the camera is essential, as is a cable 
release to fire the shutter without jolting the camera 
and its support. Most cameras will focus down to 3ft 
or a little closer and this will probably suffice for a 
21 in or 23in picture tube, even though the full area 
of the negative will not be used. If a close-up supple¬ 
mentary lens is available to permit closer working, so 
much the better. 


thing can be done about it and, better still, that quite a 
lot is being done about it 

This story started as a purely personal TV interference 
problem, but so many interesting facts emerged in the 
process of tracking it down and getting something done 
about it that it was felt that it should be passed on to 
readers. Those who are victims of the effect can be en¬ 
couraged to hope that relief may be on the way or, if it 
is not, that it is worthwhile agitating in the right places 
and expressing strongly the view that something can and 
Should be done. Those who enjoy interference-free recep¬ 
tion should realise that this may only be because of what 
has already been done. 

Ever since the advent of TV, the writer was aware 
o i this problem in his particular area. It took the form 
of horizontal bands of black streaks, two to a picture, 
which drifted slowly up or down the screen at a rate re¬ 
presenting the difference between the nominal 50Hz of 
the mains and the more precise 50Hz field frequency of 
the TV system. It was worst on Channel 2, least on Chan¬ 
nel 10. More precisely, it was really only serious on 
Channel 2, being of a minor order on the three higher 
Channels. But on Channel 2 it could be really bad, pulling 
the picture in sympathy with the streaks, triggering the 
vertical circuits into picture roll, and even causing loss of 
horizontal sync in extreme cases. 

It occurred only at night, only during dry weather, 
and it vanished within minutes of a shower of rain. After 
that it would not reappear for some time, ranging from a 
few days to several months, depending on a number of 
factors. It didn’t take long to nominate the basic cause 
of the trouble. A leaky insulator will break down 100 
times per second, once for eadh voltage peak—one posi¬ 
tive, one negative—in each cycle. Hence the two bands 
of interference across the picture. With a 6000V line run¬ 
ning down the street, above the 240V supply lines, it 
wasn’t difficult to guess where the trouble was originating. 

Nor was the sudden cure following rain anything 
new. As a lad living in the Blue Mountains, barely 30 
miles air line from the Sydney radio transmitters, I was 
aware of both the problems and the rain cure. So bad 
was the interference that it was seldom that one could 
listen to any Sydney station other than 2FC, and even 
this would be against a background of hash. But come a 


Try to work at night or under the lowest possible 
ambient light conditions. Use the full aperture and. 
if limited to f3.5, run the picture somewhat brighter 
than normal. Set the contrast of the receiver to normal 
or a little higher. A shutter speed not faster than 1/25 
is essential to record one complete TV picture consist¬ 
ing of two fields. However, results more like the sub¬ 
jective effect created by the interference will be obtain¬ 
ed by using a longer exposure, say 1/10. This may re¬ 
quire adjustment of the lens opening to avoid too dense 
a negative, as well as care to select a subject with 
minimum movement. 

On no account use any external light source, either 
flash or flood, when taking pictures of a TV screen. 
Any frontal lighting will tend to wash out the picture, 
and strong frontal lighting will result in a blank screen. 
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FROM POWER LINES 



The cause . . . the effect . . . and the cure 


shower of rain and the noise would vanish within minutes. 
While the rain continued, the broadcast band was wide 
open; local stations, interstate stations, even New Zealand 
and the American west coast. When the rain ceased, we 
would have a few days’ respite. Then there would be a 
few erratic splutters before the system settled down to 
its old continuous roar. It was back to 2FC. 

Reverting to the TV interference, this was not serious 
at first. A shower of rain was sufficient to wipe it out 
for many months, during which time more rain normally 
fell, thus providing more or less trouble-free reception. 
It was only on those odd occasions when there was a 
prolonged dry spell that it reappeared. 

More recently, however, I became aware that the 
effect was becoming more troublesome. Particularly during 
the very dry summer of 1966-67, the effect was almost 
continuous. What was worse, the few odd showers that 
did occur, while effecting a cure iat the time, no longer 
provided long-term protection. Within a few days the 
trouble would be back, just as bad as ever. I decided that, 
sooner or later, I would need to seek the assistance of 
either the local supply authority or the P.M.G.’s Radio 
Branch. 

First, however, I wanted to gather as much informa¬ 
tion as I could in order to present as complete a “case” 
as possible to whoever I approached. I reasoned that the 
more complete the details I could submit, ithe better 
hearing I would be likely to receive, and the better the 
chance of getting some action. One of the first things I 
did was to take several photographs of the interference 
pattern on the TV screen. This proved to be a very wise 
move. To anyone similarly placed I would say it is an 
essential first step (see panel, opposite page). 

One aspect of the problem which really had me 
puzzled was the “night time only” effect. This was most 
consistent. At almost the same time each evening, about 
10 minutes past seven, the trouble would appear. If it 
didn’t appear then, the chances were it would not appear 
at all that niglht. At first I blamed the street lighting cir¬ 
cuit and tried to confirm this by noting when the lights 
came on in relation to the interference. Results were not 
very conclusive. The trouble seemed to occur only after 
the lights came on, but not at the precise moment. This 
theory finally had to be discarded when the trouble was 
observed ahead of its usual schedule and before the lights 
came on. 

But if it wasn’t the street lights, what was it? One 
night, after a particularly bad session, I had occasion to 
walk across the front lawn in my bare feet. I mentally 
registered that the grass was heavy with dew — and the 
penny dropped. Of course! It was dew on the insulators 
wetting the defect or contamination and rendering it con¬ 
ductive. Following this line of reasoning, I quickly estab¬ 
lished a definite relation between the humidity and the 
severity of the interference. After allowing for such factors 
as the time since the last shower, I could predict the likely 
humidity figure in the 7.30 weather bulletin according to 
the severity of the interference. No interference usually 


meant less than 60 p.c.; moderate interference, 60 to 
75 px.; bad interference, above 75 p.c. 

However, it was one thing to know the cause of the 
trouble and another thing entirely to get something done 
about it. Later on in this article, I have set out what 
eventually transpired as the result of considerable activity, 
but before proceeding to this I will relate some interesting 
facts I unearthed. Feeling I had a genuine complaint, I 
approached the officers of the P.M.G. Radio Branch, North 
Sydney, with a plea for assistance. 

The first thing I learned was that the symptoms I 
described were regarded by the department as “classic” 
for the condition they described as HT “fry.” Not only 
were they well aware of it, but they were also well aware 
of the extent to which it was upsetting radio and TV 
channels. 

The next thing I learned was even more gratifying. 
Not only were those concerned aware of the problem, but 
they were working on practical means to do something 
about it For the first time I heard about the use of 
silicone compounds on insulators to counter the effect of 
the various contaminants. In particular, the officer men¬ 
tioned an experiment in the Portland district of N.S.W. 
where fallout from the local cement works had created 
a very serious problem, not only for TV viewers but also 
the local power distributing authority who had to cope 
with flash-overs and similar line defects. 

This experiment, and the problem of HT “fry” in 
general, had been the subject of a special report by an 
officer of the Radio Branch, Mr N. M. Nicholson, who 
had been granted several months’ leave from other duties 
to concentrate on this problem and co-ordiniate the activi¬ 
ties of the supply authorities and General Silicones Pty. 
Ltd., manufacturers of the silicone compound under test. 
Since this report tells the story better than I could, I 
will quote it in almost its entirety. 

TREATMENT OF HT LINES WITH SILICONE 
COMPOUNDS 

One of the most annoying faults to affect television 
viewing, particularly on the lower channels, is that caused 
by HT “fry.” When insulators become polluted by fall-out, 
a combination of dampness (such as dew, fog or light 
drizzle) and pollutants (such as dust, salt and cement dust), 
conducting paths are formed which allow leakage currents 
to develop across the surface of the insulators. These 
leakage currents have been measured at 150mA on a 
220KV line. The interference to television is similar to 
that of a high-tension fault, with the exception that it 
only occurs when a combination of dampness and pollution 
is present—usually in the evenings. 

Until now, there has been no practical, immediate 
cure for this type of interference. The only remedy being 
to wait for heavy rain to clean the insulators. From a 
television viewer’s point of view, this answer has been 
far from satisfactory, when viewing is subject to this 
interference every night for months during prolonged dry 

ELECTRONICS Australia , March, 1968 


9 










" • * , , ' , A". ' l" H-Z: * 'V ' “ 


Grundig 

world-range 

radios 

TR5000 

The Grundig name has become a legend for quality 
in radio sound. And with radios like the extra¬ 
ordinary Grundig Sattelit, it's no wonder! You can 
be an eavesdropper on the world. Two Superphon 
dynamic loudspeakers give you world-wide recep¬ 
tion on thirteen wavebands—with an unbelievable 
depth and clarity of sound. Short wave, FM, band- 
spread, too! The Satellit TR5000 is designed to 
operate on batteries or AC mains, and receives 
VHF/FM, long, medium and short wavebands. The 
short wave coverage ranges from 10 to 187 m., 
split into four bands. 




Additionally, six bandspread short wave ranges are 
provided, shown on a separate scale with a rotating 
drum selector. The Satellit is fitted with 17 transis¬ 
tors and 11 diodes. It features a short wave fine 
tuning dial, automatic frequency control on FM, 
R.F. stage, a switchable ferrite aerial, a double 
extension telescopic aerial, a separate control for 
the bandspread short wave tuner, duplex drive on 
FM/AM, a tuning and battery indicator, and two 
multi-octave loudspeakers. The Satellit also has an 
illuminated tuning scale and separate bass and 
treble controls. Sockets are provided for head¬ 
phones, external aerial and’ earth, ca-r aerial, record 
player, tape recorder and external battery power 
supply. 

The Satellit transistor 5000 has a handsome padded 
graphite case with chrome and satin silver trim. 
It measures 16" x 10" x 43". 


TR3000 

The Ocean Boy TR3000 is not just a transistor radio, 
it is a perfect piece of precision engineering. The 
whole world's your oyster with the Grundig TR3000. 
Choose a wavelength by pressing one of the nine 
buttons and using the fine tuning control. See 
visually when you are at the point of best reception 
by the tuning indicator (which doubles as battery 
indicator). Adjust the bass and treble tone controls 
and you're hearing a radio that's built for listening 
to, not straining at. The Ocean Boy has two loud¬ 
speakers, 13 transistors, 8 diodes and 2 rectifiers. 
Provides matchless listening on VHF/FM, long, 
medium and 4 short wavebands (10 to 185 m.). 
Output is up to 2 watts (R.M.S.). 




GRUNDIG SALES & SERVICE 

by Goldring Engineering (A’asia) Pty. Ltd. 


N.S.W.: 443 Kent St., Sydney . 29 1275/6/7 

VIC.: 368 Little Bourke St., Melbourne .. 67 1197 

W A : 91 Hay St., Subiaco, Perth . 8.4988/9. 

QLD.: King & King, 77 Queen St., Brisbane_ 2 3711 

S.A.: 77 Wright St., Adelaide .51 5117 


GE:P344 


GRUNDIG . . . the world's largest manufacturer of tape recorders . . . stereograms . . . and dictating machines. 
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spells, such as have been experienced in N.S.W. in the 
past years. 

Information on the capabilities of silicone compounds 
to solve this problem, was first received in December, 
1964, and further papers in March, 1965. The action of 
silicone compound is, that when applied to the porcelain 
or glass of disc or pin type insulators, any pollution 
becomes encapsulated by the compound, thus retaining 
full insulating properties and preventing the formation of 
leakage paths. 

After discussions with Mr Griffiths of General Sili¬ 
cones Pty. Ltd., in Sydney, the Radio Branch decided to 
approach Mackellar County Council with a view to obtain¬ 
ing permission to treat a section of its 11KV line for test 
purposes. Consequently, Mr Griffiths and two representa¬ 
tives of the Radio Branch had discussions with the Mackel¬ 
lar County Council and arrangements were made to treat 
a section of line at Monash Avenue, North Curl Curl. 

According to Council records, this line had required 
regular maintenance every three weeks because of the high 
incidence of flash overs, and pole top and cross arm fires, 
caused by heavy salt and sand fall-out in this area. Noise 
measurements, prior to this treatment, proved ineffective 
because of recent heavy rain. The silicone compound was 
applied on April 7th, 1965, by Council under the guidance 
of Mr Griffiths. Checks, carried out at frequent intervals 
thereafter, proved that no HT interference of any kind 
was being experienced. Furthermore, Mackellar County 
Council reported that there had not been one case of line 
breakdown, indicating that, besides eliminating HT iS fry” 
interference, the treatment had greatly assisted in reducing 
maintenance of the line. 

On April 11th, 1965, further tests were conducted in 
Portland, N.S.W., a town which had a severe HT “fry” 
problem due to (heavy fall-out from the local cement works. 
The cement dust fall-out in the vicinity of the cement 
works had been estimated at several tons per square mile 
per day. Additionally, television signal strengths in this 
town are in the region of 10 to 20 microvolts per metre 
on the best channel—Channel 1, which emits a vertically 
polarised signal from Mt. Canobolas, Orange. One of the 
11KV lines treated was within 8 feet of the boundaries of 
the cement works and had been a constant cause of severe 
HT “fry” interference. 

This town has been checked at regular intervals and 
these checks show that interference from HT “fry” has 
been non-existent since the lines were treated. Additionally, 
the Hartley County Council at Portland has had no call 
to do any maintenance on this line since it was treated 
with silicone compound. 

As a matter of interest, figures of complaints from 
1962 to 1965 were examined and the following information 
was extracted. 

During these years, 345 complaints of television 
interference were received, and of these, 322 were caused 
by HT faults or HT “fry,” giving a proportion of 93.3 per 
cent to this form of interference in Portland. 

Since 1965, 27 complaints have been received, 15 of 
which were faults in a new 66KV line, caused mainly by 
timber shrinkage. The remainder of the faults consisted of 
set faults, inefficient aerials, etc. 

It is particularly noticeable that there was not one 
complaint of interference from the 11KV lines treated 
in April, 1965. 

From experience gained after investigating faults on 
the 66KV line, it has been found that, while silicone 
compound plays an extremely important role in the elimina¬ 
tion of HT “fry,” it is also advantageous to apply graphite 
conducting grease to the clevis pins of the disc insulators, 
thus ensuring adequate bonding in this region. 

Silicone compounds can be (applied in two ways—by 
hand, as was done in these tests, or by airless spray gun. 
Application by hand treats approximately 10 insulators 
per pound weight and by spray gun, up to 40 insulators 
per pound (depending on the degree of pollution). The 
only requirement for the successful application of silicone 
compound is that the insulators are wiped clean of all 
pollution and that the insulator is completely covered 
with silicone compound. 

From information received, it is anticipated that 
coastal regions, with a heavy salt fall out, could expect the 
silicone compound to be effective for 5-8 years. In areas 
such as Portland, about 2-4 years useful life is envisaged. 
When saturation of the silicone compound is reached, all 
that is necessary to clean the insulators is to wipe them 
over with a rag. Alternatively, ia high pressure hose can 
be used. Cost of the compounds vary from $3.50 to $7.50 
per lb. 

N. M. Nicholson, 

A/g. Technical Officer Grade 2. 



Detail view of part of a television screen showing 
moderately severe HT “fry” Besides the inter¬ 
ference lines , pulling is noticeable in the region 
of the tie knot , coat lapels and coat shoulder . 



This picture shows what can happen when severe 
flashover occurs. The disc of the insulator has 
shattered and completely disintegrated . Damage 
like this can put a line out of action for hours , 
with great inconvenience to consumers . 

This made very interesting reading, and it was gratify¬ 
ing to find that I was not a lone voice calling in the 
wilderness. Further light was thrown on the problem by 
General Silicones Pty. Ltd., the firm responsible for the 
development of the silicone compound used in the manner 
discussed in the Radio Branch report. This company 
operates on an Australia-wide scale and had conducted 
experiments in other States, notably Victoria where, with 
the co-operation of the State Electricity Commission of 
Victoria, they had developed and field-tested their silicon 
compound, using as a testing ground the Yallourn Valley, 
where fallout is very heavy. 

General Silicones has prepared an interesting docu¬ 
ment in which their activities in this field are outlined. 
From this, I learned considerably more about the scale 
of the problem and what is being done to overcome it. 

As a result of an extensive research program, the 
company had developed a silicone compound known as 
Gensil 1342. This has been developed entirely by Aus¬ 
tralian chemists and engineers, and the company says it 
is far superior to anything available from overseas. The 
two outstanding characteristics of the compound are (1) 
it has a consistency which permits spraying and (2) it has 
a very long life, ranging from a minimum of four years 
to an anticipated maximum of up to eight years. It is 
these characteristics which makes the compound such an 
attractive proposition, since spraying is far more economic 
than hand-coating, both in time and material; and the 
advantages of long life are obvious. 


ELECTRONICS Australia, March , 1968 


11 












Data logging 



WhatlOO engineers with 100 typewriters 
just might record inlO seconds... 


Solartron LY1702A does every time in five 


In just five seconds, a 100-channel LY1702A 
SOLARTRON Data Logger can check 100 in¬ 
puts. The inputs can be from any devices cap¬ 
able of converting a physical parameter to an 
electrical voltage like thermocouples or pres¬ 
sure transducers. Output can be on high or 
low speed printer, high or medium speed 
paper tape punch, card punch, electric type¬ 
writer or incremental magnetic tape recorder. 
Four different output devices can be operated 
together if desired. High and low limits can 
be set for all channels with alarm indication 


and print out at high speed, independent of 
routine log print out if desired. High interfer¬ 
ence rejection means input wiring can often 
be simple, e.g. telephone cable. The LY1702A 
is one of many Solarton loggers. 


Save money and headaches, ask 



VIC. P.O. Box 138 Kew 3101 Phone 86 9535 
N.S.W. P.O. Box 297 Brookvale 2100 Phone 61 6841 
A member of the Schlumberger Group. on 
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The following extracts from the 
company’s literature carry the story 
further. 

It has long been recognised that 
insulator pollution has probably 
been present since the inception of 
electricity transmission and today 
considerable emphasis is placed on 
insulator pollution problems exper¬ 
ienced by power authorities through¬ 
out Australia. So much so that, 
in 1965, power authorities in N.S.W., 
Victoria and South Australia, made 
arrangements for the interchange of 
information and for ia co - ordinated 
program of research to be conducted 
by the combined resources of the 
Electricity Commission of N.S.W., 
State Electricity Commission of 
Victoria land the Electricity Trust of 
South Australia. 

Silicone compounds generally 
have been used for many years to 
overcome the effects of insulator pol" 
lution and a number of technical 
papers have reported varying degrees 
of success in Europe, U.S.A. and 
Jiapan. The overseas experience has 
generally been that silicone com¬ 
pounds were successful for a period 
of 6-9 months. This previously 
experienced limited service life and 
the labour costs of application, made 
the use of silicone compounds in 
Australia uneconomic. Over 4 years 
ago. General Silicones, in conjunc¬ 
tion with engineering officers of the 
State Electricity Commission of Vic¬ 
toria, started a program to develop 
a silicone compound capable of 
Standing up to severe conditions of 
pollution with maximum life. 

After four years of field service 
in the Yallourn Valley, Victoria, and 
other areas, the use of GENSIL 
1342 is now an approved method for 
the treatment of insulators against 
pollution fiashover, -and it has been 
found that many additional benefits 
are obtained from this treatment. 

These are: 

1. Elimination of HT “fry” which 

interferes with radio and televi¬ 
sion reception. 

2. Protection of hardware against 

corrosion. 

3. Prevention of cross arm and pole 

top fires. 

The most common condition re¬ 
sponsible for pollution fiashover 
occurs when dry deposits containing 
natural or industrial salts are mois¬ 
tened by light rain, dew or heavy 
fog. The pollutant becomes a moist 
layer of an electrolyte of low resist¬ 
ivity. Leakage currents flow along 
the polluted surface and when the 
local voltage gradients exceed the 
electric strength of the air, short 
arcs are ignited across the bands of 
pollutant. Once short arcs have been 
initiated they tend to increase in 
length because of the increase in 
local voltage gradients. Fiashover of 
the insulator occurs when the -arcs 
extend sufficiently to span the com¬ 
plete insulating surface. 

This cycle of formation of dry 
bands of pollutant (ignition—growth 
of arcs — arc extinction) is respons¬ 
ible for the periodic leakage current 
surges frequently observed on pol¬ 
luted insulators. Cross-arm and pole- 
top fires are also a result of leakage 
current flowing through the reduced 


insulation in the wetted, polluted, 
wood surface. Repeated heating and 
cooling occurs, until charring and 
resultant combustion results. 

GENSIL 1342, being a silicone 
compound, is extremely water repel- 
lant and aqueo-us films cannot form 
on a treated surface. Only drop¬ 
lets form and the majority of these 
drip off. A few small drops which 
remain on a treated insulator in fact 
evaporate, when voltage is applied. 
Larger droplets coalesce because of 
the electrical field surrounding an 
insulator, and form even large drop¬ 
lets which facilitates their dripping 
off. 

Most pollutants fall into two 
classes. 

(a) Electrolytes — generally a 
natural salt which, when wetted, 
forms an electrolytic conductor. 


dust, in time a crust will form on 
the insulator. This crust is of a 
greasy nature because it is saturated 
with silicone oil and it continues 
to maintain its extremely high water 
repellamt properties. During main¬ 
tenance, this hard crust can easily 
be removed by rubbing, but this 
cannot be done as easily in the case 
of an untreated insulator. The clean¬ 
ing of treated insulators -and the 
renewal of the silicone compound 
is an extremely easy job. 

In conclusion, we gratefully 
acknowledge the assistance and co¬ 
operation received from the State 
Electricity Commission of Victoria. 
General Silicones advise that, at 
the time of writing, the following 
county councils in N.S.W. are using 
the silicone compounds on a full- 
scale basis; Berrima, Brisbane Water, 



Mr L. Ripper, ^f General Silicones Pty. Ltd . (left), discusses some 
aspects of the spraying equipment with Mr G. Hughes, of the Sydney 
Radio Branch of the PMG, during the spraying operation in the 
vicinity of the author’s home . 


(b) Granular porous pollutants, e.g. 
fly ash, soot, etc. Granular pollu¬ 
tants in the dry state, are gen¬ 
erally non conductive but absorb 
the electrolytes and when 
wetted, become excellent con¬ 
ductors. 

When fly-ash or soot is deposited 
on a treated insulator, the particles 
are quickly covered by silicone oil 
due to its low surface tension, and 
insulated one from the other. It is 
therefore essential that Gensil should 
not be applied too thinly, and when 
the pollutant in a particular area 
consists mainly of solid particles, 
(thicker coatings should be used. 
Naturally solid particles -adhere 
more readily to a greasy surface and 
(therefore a treated insulator can look 
much dirtier than an untreated one 
under the same conditions. Its insi> 
laiting properties however, are 
superior to untreated insulators 
because of the encapsulating and in¬ 
sulating of each particle. 

Where there is heavy pollution 
of a fine powdery nature, e.g. cement 


Hartley, Illawarra, Mackellar and 
Nepean River. It has been adopted 
by the State Electricity Commission 
of Victoria and the Capricornian 
Regional Electricity Board, Rock 
hampton, Queensland. A further 13 
N.S.W. county councils have expres¬ 
sed interest in the process and have 
had demonstrations conducted in their 
areas. 

Other organisations, as well as 
county councils, are using this pro¬ 
cess, including the Metropolitan Water 
Sewerage and Drainage Board 
(Sydney) and the Savage River Mines 
in Tasmania. Organisations such as 
these have extensive power line net¬ 
works on their own property, and 
failures due to fiashover can be a 
serious problem. Other large indus¬ 
trial organisations have expressed in¬ 
terest, particularly those who employ 
continuous 24hr processes, and which 
make power failures extremely expen¬ 
sive. 

Transmitting aerials on board ship 
are another source of trouble. The 
combination of salt spray and high 
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SIEMENS 


Siemens transmitting & special quality tubes 

For important industrial and military applications Siemens have created a broad 
spectrum of modern special quality and transmitting tubes. They are distinguished 
by a number of special properties which include the following features: 

• Rugged Mechanical Design # Long Life 

• High Reliability • Close Tolerances 

• Shock and Vibration Resistance • Switch Proof Heater 



S C Mms 

fcSKBK 


REFLEX KLYSTRONS RK6 


Our range of tubes with the above 
features include the following well 
known types: 


S.Q. 

TRIODES 

S.Q. 

PENTODES 

[ 80 

CC 

(6085) 

E 80 

L 

(6227) 

E 81 

cc 

(6201) 

E 84 

l 

(7320) 

E 82 

CC 

(6189) 

EI30 

L 

(7534) 

E 83 

cc 

(6681) 

EI80 

F 

(6688) 

E 88 

cc 

(6922) 

E280 

F 

(7722) 

E 90 

cc 

(5920) 

E8I0 

F 

(7788) 

EI88 

cc 

(7308) 

5654 



E288 

cc 

(8223) 

03a 


(7721) 


TRANSMITTING TUBES 

RS 1006 B (5866) RS1019 (6252) 

RS1007 (6155) RS 1026 (5867) 

RS 1009 (5894) RSI029 (6360) 

RS 1016 (5868) RSI046 (7028) 


TRAVELLING WAVE TUBE RW6 


SIEMENS INDUSTRIES LIMITED 

MELBOURNE: 544 Church Street, Richmond, Vic. 42 0291 
SYDNEY: 383 Pacific Highway, Artarmon, N.S.W. 4392111 
BRIS BAN E: 294 St. Paul’s Terrace, Fortitude Valley. 51 5071 


14 


ELECTRONICS Australia, March, 1968 


















transmitting powers can result in a 
very high insulator failure rate. In 
one case cited, insulators were failing 
every few days. After treatment with 
the silicone compound there have 
been no further failures over a period 
in excess of six months at the time 
of writing. It has also been suggested 
that TV receiving aerials, particularly 
in fringe areas, which are adversely 
affected by salt spray or industrial 
fallout, would benefit from such treat¬ 
ment. 

And what of the writer’s own TV 
problem? Getting to grips with this 
proved a frustrating business and pro¬ 
vides an excellent example of the 
patience needed when dealing with 
such problems. The real problem was 
to get an inspector and the inter¬ 
ference at the same spot at the same 
time. It wasn’t that they doubted the 
existence of the trouble or its nature 
— this is where the photographs 
proved invaluable — but they hoped 
to be able to observe it so that they 
might trace it to its precise source. 

Unfortunately, a lot of factors con¬ 
spired to prevent this. The large 
number of interference complaints 
which the Radio Branch have to 
handle makes it difficult for the in¬ 
spectors to present themselves at a 
particular place at short notice, espe¬ 
cially at night. This fact, coupled with 
the erratic nature of the interference, 
and odd showers of rain which always 
seemed to occur just when everything 
was set for a demonstration, meant 
that we were able to make very little 
progress during the summer of 1966-7. 
With the advent of winter, and sub¬ 
stantial rainfalls, the problem was 
temporarily solved, and did not re¬ 
appear until this summer. 

By that time the Radio Branch was 
in a better position to provide inspec¬ 
tors during the evening hours and we 
started the whole process over again. 
Even so, fate seemed determined to 
frustrate us. On one occasion the 
inspector indicated his intention of 
visiting the location on a Wednesday 
night — the only night of that week 
he had clear. Interference was severe 
on the Monday and Tuesday nights 
and we were hopeful of success at 
last. Wednesday was a very hot day, 
with hot, dry westerly winds. The 
humidity dropped to what must have 
been a near record low of about 20 
p.c. — and there was no interference. 
Thursday and Friday reverted to nor¬ 
mal humidity levels and the inter¬ 
ference returned. Saturday it rained. 



tiiiiiiiiiiniimiiiimmiuiiiiiiiiiiiiiiiiiimiiiiiiiiiiiimiiimiiiiimitiiiiiiiiiiiiiiiiitiii 

Telephone privacy 
guaranteed 


People in privacy-conscious fields 
just don’t trust their telephones any¬ 
more. Wiretapping, bugging, and re¬ 
sulting publicity, have made them wary 
about talking candidly even on private 
phones. Recognising this growing prob¬ 
lem, a Litton Industries division has 
developed a simple voice privacy sys¬ 
tem which offers a solution. It is called 
LIPS (Litton Industries Privacy Sys¬ 
tem), and has been successfully tested 
in several organisations, including the 
Los Angeles Police Department. 

Tel-Lips, the telephone version 
of this equipment, is self-contained in 
an attaldhe case, making it completely 
mobile, points out Phineas J. Icembice, 
a staff member of the Guidance and 
Control Systems division and direc¬ 
tor of the division’s Special Projects 
group, builder of the units. 

The Litton privacy system is special¬ 
ly suited for law enforcement uses, 
particularly investigations where detec¬ 
tives want to keep their communica¬ 
tions off regular police channels. 
It would be highly valuable for riots 
where the location of police cars is a 
critical factor, authorities say. Another 
major user should be the oil indus¬ 
try, Icenbice predicted, since this is a 
business where information, such as for 
experimental drilling is of an extremely 
confidential nature. 

The Tele-Lips operates very simply, 
by the user placing the telephone 
handset of the public system in the 
special cradle in the case, and taking 
out the privacy handset. By flipping a 
switch, he automatically scrambles his 
voice, which may be unscrambled at 
the other end. The privacy handset 
contains a push-to-talk switch which 
works in the manner of military radios 
and mobile radio-telephones. 

Icenbice said technology employed 
in Tel-Lips incorporates many recent 
advances but the unit cannot be con¬ 
sidered a secure communications de¬ 
vice in the military sense, since 
simplicity and low-cost were a major 
goal. 

The speech scrambling of the voice 
message itself provides protection from 
casual eavesdroppers and most wiretap¬ 
ping efforts. However, a special fail¬ 
safe feature has been made available 
on some Tel-Lips models to code criti¬ 


cal portions of transmitted informa¬ 
tion so it is absolutely safe from being 
intercepted by unauthorised persons. 
This is the alpha-numeric (letter- 
number) enciphering feature which 
may be used to send either highly im¬ 
portant words, or critical figures. Icen¬ 
bice explained the user indicates an 
alphabetic -word is to be sent, then 
depresses in order the proper buttons. 
A corresponding keyboard on the lis¬ 
tener’s Tel-Lips lights up as each but¬ 
ton is pressed. 

To make deciphering even more diffi¬ 
cult, the keyboard matrix may be 
changed around, according to a pre¬ 
arranged plan. An unauthorised inter¬ 
ceptor who does not know the correct 
keyboard configuration has about one 
Chance in 100,000 for learning 
the entire number sequence, the Litton 
scientist stated. 

Another advantage of the Tel-Lips is 
that no external wires or connections 
are needed, ensuring gcod relations 
with telephone authorities. 
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This was an extreme case, but it 
gives some idea of the things that can 
happen. Finally, the inspector decided 
that there was enough evidence 'to 
justify approaching the supply autho¬ 
rity with a request to examine the 
line and, if possible, treat it. Initially, 
the authority was not particularly 
sympathetic and, in fact, were dis¬ 
inclined to believe that a problem 
existed. Once again the photographs 
proved their worth and, after some 
persistence on the part of the P.M.G. 
inspector, they finally agreed to make 
the section of line available for a test, 
on the understanding that General 
Silicones make available the material, 
equipment, and personnel to supervise 
the application, free of charge. 

This was readily agreed to, and the 
job w:as done on 18-1-68. This article 
was written only a few days later and 


it is, of course, much too early to 
say whether the trouble has been 
cured. All that can be said is that 
it has not appeared in circumstances 
which have produced itj at other times. 
Only time will tell. 

In the meantime, if you are troubl¬ 
ed by this kind of interference, we 
suggest that you first contact your 
P.M.G. Radio Branch. These are locat¬ 
ed in all capital cities, as well as a 
number of large country centres, and 
details are available at the nearest 
post-office. Give as many details as pos¬ 
sible, including photographs if these 
can be (arranged. AI 90 , try to deter¬ 
mine whether other people are experi¬ 
encing the same trouble and how 
widespread the trouble is. 

Assuming that the Radio Branch is 
satisfied that there is a problem, and 


that it is due to insulator contamina¬ 
tion, it will probably approach the 
power authority with a request to treat 
the line. It is then up to the authority 
to decide whether to act on this 
request or not. If they decide against 
any action, it may be necessary to 
bring pressure to bear by whatever 
means possible, including approaching 
the local member of State Parliament. 
In the latter event it would be desir¬ 
able to have as many people ias pos¬ 
sible present the request. Here, again, 
photographs will prove useful in round¬ 
ing up people who can recognise the 
interference from their own experience. 

Power supply engineers who would 
like more information about silicone 
compounds should contact General 
Silicones Pty. Ltd., Box 194, P.O., 
Chatswood, N.S.W. 2067. q 
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SUNSPOTS, THE 

With the sunspot count reaching its maximum for the 
11-year cycle, the ionospheric layers are increasing in 
depth, and the higher frequencies used for long distance 
radio transmission are being used. These matters are of 
primary interest to DXers, and here we explain why sun¬ 
spots affect radio transmission, the role of the ionosphere 
in long distance transmission, and how to take part in the 
popular hobby of long distance or "DX" listening. 


A remarkable picture of sun - U u t 

spots , taken from a balloon at by Harry Tyrer 

a height of 15 miles , through a 
12 in telescope . 


Although the existence of sunspots 
has been known for centuries, prac¬ 
tically nothing is known about what 
causes them and why they go through 
maximum and minimum phrases at 
about 11-year intervals. Prior to the 
use of radio for communication pur¬ 
poses, the main interest in sunspots 
was related to the effect they have on 
the weather, particularly on annual 
rainfall figures. However, that is an¬ 
other story, with which we are not 
concerned here. 

We are, on the other hand, greatly 
concerned with the effect of sunspots 
on the ionosphere, since we depend 
on the ionosphere for all long-distance 
radio communication, except that now 
carried out by means of artificial 
satellite. 

The ionosphere completely surrounds 
our planet, and consists erf layers of 
ionised gases. It has been established 
that these gases (mainly oxygen, nitro¬ 
gen and the rarer gases which make 
up our atmosphere) are ionised by 
radiation from the sun. 

Ionisation occurs when atoms be¬ 
come electrically charged, either 
through a deficiency in their normal 
quota of electrons (positive ions) or a 
surplus of electrons (negative ions). 
In the case of the ionosphere, ions 
are formed by radiation from the sun 
(principally from ultra-violet and X- 
rays). The number of ions formed, 
and consequently the thickness of the 
ionospheric layers, at any point in the 
atmosphere depends on the degree of 
radiation received at that point. 

Figure 1 shows the formation of the 
ionosphere typical for summer and 
winter daylight and night-time condi¬ 
tions. It will be noted that during 
daylight hours there are four main 
layers: the D layer, which extends 
from about 30 miles to 50 miles 
above the surface of the earth; the E 
layer, extending from 50 to 90 miles; 
the FI layer, which begins slightly 
above the E layer and extends to 
about 150 miles; and tlhe F2 layer, 
the upper limit of which varies from 
around 200 miles to 300 miles, accord¬ 
ing to season. 

All the layers of the ionosphere 
go through a daily cycle, reaching 
maximum intensity around noon (the 
different layers reach their maximum 


ionisation at slightly different times) 
but whereas the D and E lavers 
virtually disappear during the hours 
of darkness, because of recombination 
of the electrons, the F layers persists 
from sunset to dawn. Were it not for 
this fact, radio communication with 
any region in darkness would be im¬ 
possible. 

The amount of radiation received 
by the ionosphere from the sun varies 
continually, as the result of various 
natural phenomena, such as the ellipti¬ 
cal orbit of the earth around the sun, 
which results in the earth being about 
three million miles nearer to the sun 
during our summer; the rotation of 
the earth on its axis, which results 
in the daily cycle of change already 
described; irregular events, such as 
solar eclipses; and the 11-year sunspot 
cycle. 

The changes in the number of sun¬ 
spots has a dramatic effect on the 
ionosphere. Current theories suggest 
that die disturbances on the surface of 
the sun which give rise to sunspots 
cause the formation of ions on a 
massive scale, and that vast numbers 
of liberated electrons shoot across 
ispace to bombard our ionosphere, 
tfhe resulting formation of ionised 
.particles in the upper ionosphere makes 
it possible to obtain better reflection 
of radio waves at higher frequencies 
than normal. For this reason, inter¬ 
national short wave broadcasters make 
much greater use of the higher fre¬ 
quencies in the 13 and 16 metre bands 
during periods of high sunspot count, 
such as we are going through at the 
present time. 

On the other hand, during sunspot 
minimum periods, the short wave fre¬ 
quencies in the lower 31, 41 and 49 
metres bands become greatly over¬ 
crowded as short wave broadcasters all 
over the world are forced to abandon 
the higher frequencies as they become 
ineffective. 

The ionosphere has been likened to 
a radio mirror, because it reflects 
radio waves which impinge upon it. 
Since radio waves travel in straight 
lines, radio communication around the 
curvature of the earth would be im¬ 
possible were it not fer the ability of 
the ionosphere to reflect radio 
waves. In fact, before Marconi con¬ 


ducted his famous trans-Atlantic radio 
transmission experiments in 1901, 
scientists generally held the view that 
radio waves could only be received 
over line of sight, and when the 
success of Marconi’s experiments were 
first reported, they flatly refused to 
believe that the results claimed had 
been achieved. 

It was not until the existence of 
the ionosphere had been proved that 
the ability of radio waves to apparent¬ 
ly travel around the curvature of the 
earth was satisfactorily explained. 

In long-range radio communication, 
the radio waves travel around the 
world in a series of skips, reflecting 
successively from the ionosphere and 
the surface of the earth. Were it not 
for the ability of the ionosphere to act 
as a reflector in this way, the radio 
waves which impinge on it would 
simply travel out into space, and radio 
communication around the earth would 
be impossible without the aid of man¬ 
made reflectors. 

As a radio wave skips back and 
forth between the ionosphere and the 
earth it becomes attenuated (weaken¬ 
ed) in the process. Signals reflected by 
the lower D and E layers quickly 
become attenuated to the point where 
they cannot be received beyond a 
limited service area. The higher fre¬ 
quencies used by short wave broad¬ 
casters can penetrate the D and E 
layers and reflect from the F layer, 
but they become attenuated in the pro¬ 
cess. For this reason, signals travelling 
via the “path of darkness” are received 
at better signal level, since the D and 
E layers do not exist on the night side 
of the earth. 

The hobby of DXing has its origins 
in the early days of broadcasting, but 
in those days only a few broadcasting 
organisations transmitted material on 
short wave for overseas reception. 
Nowadays, the situation is quite dif¬ 
ferent. 

For various reasons, nearly every 
country of any size in the world oper¬ 
ates short wave radio services, intend¬ 
ed for reception outside its national 
boundaries. The broadcasting bodies of 
these countries actively encourage 
overseas listeners to send in reports of 
reception conditions in their particular 
areas. This has the twofold purpose 
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IONOSPHERE AND DX 


of estimating the penetration of their 
program material and of establishing 
the quality of reception in various 
parts of the world. They request their 
overseas listeners to send reports of 
reception, and in return they send a 
confirmation of reception in the form 
of a letter or “QSL card/’ sometimes 
accompanied by pennants, calendars, 
diaries and other mementos. 

This practice of listening to overseas 
stations on short wave and obtaining 
confirmation of reception has develop¬ 
ed into a hobby with world-wide 
following. The extent of the hobby 
may be judged by the existence of DX 
clubs, specialist magazines in some 
countries, and in our own magazine 
to a monthly feature entitled “Listen¬ 
ing Around The World.” 

In view of the close connection be¬ 
tween DX reception and ionospheric 
condition, many DXers have acquired 
a secondary interest in the study of 
the ionosphere which can be every bit 
as absorbing as the main hobby. Some 
DX clubs obtain information on sun¬ 
spot activity for the benefit of their 
members. 

The range of frequencies available 
to long range broadcasters is limited 
by two factors, known respectively as 
the maximum usable frequency (MLJF) 
which determines the upper limit and 
the absorption limiting frequency 
(ALF), which fixes the lowest usable 
frequency for short wave broadcasting. 
Both these factors vary according to 
ionospheric conditions — for example, 
in periods of high sunspot activity, the 
MUF goes higher — but in general 
the changes in the ALF are not signi¬ 
ficant enough to warrant special atten¬ 
tion on the part of international broad¬ 
casters. However, station engineers 
pay close attention to variations in the 
MUF, and as the maximum occurs 
in the 11-year sunspot cycles, many 
stations move up into the higher fre¬ 
quencies which become available for 
use at this time, since these frequencies 
are relatively uncluttered and pro¬ 
pagation close to the MUF is more 
efficient. 

At one time, the choice of frequen¬ 
cies by international broadcasters tend¬ 
ed to be haphazard, with several 
stations broadcasting on the same or 
overlapping frequencies, causing 
mutual interference to the dis¬ 
advantage of all concerned. In more 
recent years, there has been wide¬ 
spread acceptance of a plan drawn up 
by the International Radio Frequency 
Board of the International Telecom¬ 
munication Union (I.T.U.). 

This requires every short wave 
station of signatory countries to regis¬ 
ter in advance, with the I.R.F.B. its 
planned transmission schedule and 
frequencies to be employed. The 
I.R.F.B. then points out any instances 
where interference is likely to be ex¬ 
perienced, and suggests alternative 
arrangements which offer minimum 
inconvenience to all parties. Four times 
a year there is a major reshuffle of 
frequency allocation, to allow the best 
use of available frequencies according 
to seasonal conditions in the different 
parts of the world. The dates chosen 


for this reallocation to come into effect 
are the first Sundays of March, May, 
September and November. As a result 
of this international co-operation inter¬ 
ference on short waves is now very 
much less than formerly. 

While most DXers carry out the 
major part of their listening on short 
wave, many find pleasure in DX re¬ 
ception of stations operating in the 
broadcast bands on medium wave. The 
range of frequencies in the broadcast 
band cover 530KHz to 1600KHz. On 
these frequencies, reception over long 
distances is possible only when the 
transmission path is in darkness, after 
the D and E layers of the ionosphere 
have virtually disappeared. Reception 
is still possible when either the trans¬ 
mitting or receiving end of the trans- 


ting at 6 a.m. local time, which is 
1100GMT in the Eastern States, 1200- 
GMT in the Central States, '1300- 
GMT in the Mountains and 1400- 
GMT on the Pacific Coast. Stations 
in Hawaii begin at 1600GMT. 

The unpredictable nature of recep¬ 
tion on medium wave is one of the 
fascinations of this aspect of the DX 
hobby. One may spend many hours 
listening to faint signals, subject to 
fading and severe interference, then 
unaccountably stations come flooding 
in at good signal level, bringing news 
of events from across the world, some¬ 
times within minutes after they have 
occurred. 

Since medium-wave signals are not 
intended to be received over long 
distances, there is a special interest 


HOW TO USE THE SINPO CODE 

The SINPO code is a convenient way of summarising the various aspects 
of the signal quality in the following manner. 


S (Signal) 

I (Inter¬ 
ference) 

N (Noise) 

P (Propagation 
disturbance) 

O (Overall 
merit) 

5 excellent 

5 nil 

5 nil 

5 nil 

5 excellent 

4 good 

4 slight 

4 slight 

4 slight 

4 good 

3 fair 

3 moderate 

3 moderate 

3 moderate 

3 fair 

2 poor 

2 severe 

2 severe 

2 severe 

2 poor 

1 barely 
audible 

1 extreme 

1 extreme 

1 extreme 

1 unusable 


FIGURE 1. This 
diagram shows 
daily and seasonal 
variations in the 
ionosphere. Note 
that at night the D 
layer disappears , 'Q - NiS - Ation 
the E layer be¬ 
comes much smal¬ 
ler , and the FI 
and F2 layers 
merge and become 
i n d i stinguishable 
from one another. 

LIGHT 





mission path is in the half light of 
dawn or dusk. 

Signals across the Tasman are the 
easiest to receive by DXers in Aus¬ 
tralia and New Zealand, being at good 
level from dusk to station close down. 
After 1400, Asian signals are present, 
being best received in the winter 
months and at the equinoctial periods 
of March and September. European 
signals are also best received during 
the equinoctial periods, the most fav¬ 
ourable time being our dawn. Our 
DX correspondent Art Cushen has 
confirmed reception of 1900 stations 
operating in the broadcast band, of 
which 1100 stations are in North 
America alone, and 110 stations in 
Europe. 

In this part of the world, the best 
reception period for signals from North 
and South America are from 0700 to 
0900GMT and 1100 to 1400GMT. 
American stations usually begin opera¬ 


in logging these signals, and reports 
of reception are specially appreciated 
by the stations concerned. 

The question is sometimes posed, 
especially by younger readers, “How do 
I get started in DXing?” 

One of the principal attractions of 
DXing is that it requires no technical 
knowledge, no special licence, and the 
equipment can be very simple — in the 
very simplest case, only an ordinary 
domestic receiver with a short wave 
band is sufficient to make a start. As 
interest develops, a better receiver de¬ 
signed specifically for short-wave will 
probably be sought by the keen hobby¬ 
ist. In the practice of his hobby, the 
DXer will in the course of time acquire 
some knowledge of some of the tech¬ 
nicalities involved, and he should cer¬ 
tainly seek to understand the meaning 
of such terms as kilohertz (KHz) and 
megahertz (MHz), Greenwich Mean 
Time (GMT), ionosphere, sunspot 
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A selection of QSL cards repre¬ 
senting all six continents of the 
world, from the large collection 
of our DX correspondent Art 
Cushen. 

☆ 

BELOW. Art Cushen at his lis¬ 
tening post, which is equipped 
with three receivers. He has 
confirmed many thousands of 
stations in all parts of the world 
on short wave, as well as over 
1100 on medium wave. 


activity, and fading, but an 
understanding of these terms is not es¬ 
sential. 

While listening sessions can be noth¬ 
ing more than random dial turning the 
dedicated DXer will want to work to 
a method. As with most other hobbies, 
more pleasure can be extracted by 
working systematically. The following 
hints have been provided by our DX 
correspondent, Arthur Cushen, author 
of our monthly feature “Listening 
Around the World,” who is recognised 
internationally as one of the world’s 
leading DXers. 

Start at the extreme end of the 
tuning range of the receiver (unless 
you are looking for specific staitions) 
and tune slowly through the bands. 
Short wave stations are generally spac¬ 
ed 5KHz apart, or even less, so extreme 
care is required in tuning, especially 
when usin^ a receiver without band- 
spread tuning. 

Short-wave broadcast stations are 
located principally in the 49, 41, 31, 25, 
19, 16, and 13 metre bands, corres¬ 
ponding to a frequency range of about 
6MHz to 22MHz, so the receiver 
should be tunable at least over this 
range. However, the authoritative pub¬ 
lication “World Radio and TV Hand¬ 
book,” which lists most of the broad¬ 
cast stations operating in the world on 
all bands, now shows the short-wave 
stations as operating from 140.9 metres 
(2.13MHz) to 11.52 metres 
(26.04MHz). A receiver tuning over 
this range will obviously be an ad¬ 
vantage. 

The aeriial need not be an elaborate 
affair, since good results can usually 
be obtained with a random length of 
wire supported horizontally and well 
clear of the ground. Naturally, even 
better results can be expected with a 
more efficient aerial and if the DXer 
is so inclined, he should have no 
trouble in erecting an aerial such as 
the Twin Doublet type described in the 
January, 1968, issue of this magazine 
(page 45). Anything more complicated 
than this is probably an unnecessary 
elaboration. 
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One of the advantages of DXing as a 
hobby is that it can be conducted on 
the scale which suits the individual. 
Some people are content to limit their 
activities to simply listening on short 
wave. Others regularly send reception 
reports to stations in all parts of the 
world and keep collections of the QSL 
cards these stations send in reply; take 
part in competitions organised by some 
station to promote DXing; join DX 
clubs; and keep in touch with world¬ 
wide DX developments bv reading the 
magazines which cater for DX activi¬ 
ties. 

Before sending reception reports, the 
beginner should at least understand the 
information required by the stations, 
and the reason why such information 
is sought. 

The station being reported will re¬ 
quire the following information: 

(1) Dates and times of reception, 
preferably over several days. 

(2) Frequency or frequencies on 
which the station was heard. 

(3) A summary of reception (qual¬ 
ity, strength, etc.) preferably using the 
SINPO code. (See panel on previous 
page for explanation of SINPO.) 

(4) A summary of the program 
material heard. 

The information provided in this 
way is of considerable value to station 
engineering staffs to enable them to de¬ 
termine the best frequencies to use 
when beaming a program to a particu¬ 
lar area, to ensure best reception. Most 
DX clubs have special printed forms 
for the use of their members which 
contain all the entries necessary for 
a report, and it is only necessary for 
the listener to fill in the reception de¬ 
tails. 

DX clubs are operating in Australia 
and New Zealand, and interested read¬ 
ers should get in touch with the follow¬ 
ing: 

Australian Radio DX Club, 

P.O. Box 227, Box Hill, 

Victoria, 3128. 

New Zealand Radio DX League, 

212 Earn Street, Invercargill. 

The beginner is advised to locate 
only those stations broadcasting Eng¬ 
lish language programs to begin with 
(or programs in his native tongue, if 
this is not English) and to ignore 
foreign language broadcasts. When a 
station has been properly tuned, note 
its frequency on the tuning dial. Since 
tuning dials are seldom 100 per cent 
accurate, try to stay tuned until a 
station announcement, when station 
identification and call sign will be 
given. A list of stations with call 
signs and frequencies is a useful thing 
to have at hand, since these usually 
give information on ithe location of the 
transmitter, power and station address. 
The “World Radio and TV Handbook” 
is possibly the best-known publication 
containing this information. This is 
published annually, and is available 
through technical booksellers. 
Although such a book can never be 
completely up to date it does contain a 
great deal of useful information for the 
DXer. 

To avoid ambiguity when expressing 
time, it is universal practice in short¬ 
wave broadcasting to give all times in 
Greenwich Mean Time (GMT). This 
international way of expressing time is 
based on the 24-hour clock, with the 
reference point taken as the Royal 
Observatory at Greenwich, London. 
















STUDIO 

SERIES 


Celestion 



choice of discriminating 
music lovers! 


Highly respected for performance, Celestion speakers are advanced in 
design and engineering . . . these are the speakers overseas reviews 
have given “rave” notices. Speakers of equivalent quality and similar 
price in the U.K. cost at least 50% more than Encel prices in 
Australia. Frequency response is conservatively quoted in the best 
British traditions. 


co-axial 

HIGH FIDELITY 
LOUDSPEAKERS 

Celestion 12 in. co-axial loudspeakers have 
been received most enthusiastically by audio 
enthusiasts and music lovers in Australia. 
Clarity, transient performance and attack are 
particularly satisfying. Both models feature 
co-axial tweeters with electrical cross-overs 
at 4 kHz. 



CX 1512 



SUPERLATIVE IMPORTED WOOFERS — 
BOTH 15 In. AND 18 In. AVAILABLE NOW! 

Rugged and powerful Celestion woofers are 
particularly suited to public address, guitar 
and electronic organ applications — and 
for the bass registers in multiple speaker 
systems. In Europe both speakers are very 
popular . . . often they are supplied as 
standard equipment with expensive imported 
electronic organs and guitar amplifiers. 


‘POWER RANGE” 15” SPEAKER 

G15C. A 35 watts RMS 15” speaker, this 
new Celestion unit has been designed for use 
with organs, guitars and public address sys¬ 
tems. Feroba II ceramic magnet, total 
flux 180,000 maxwells. This 

powerful reproducer is Encel &CQ CA 

priced at only (inc. Sales Tax) 3>U0.3U 


The Standard Model CX1512 has a frequency 
response conservatively quoted at 30-15,000 
Hz. and is rated at 15 watts 
R.M.S. Encel Price including 
Sales Tax . 


$39.50 



The “Celestion Deluxe Model CX2012 is 
rated at 20 watts R.M.S. and frequency re¬ 
sponse is conservatively quoted as 30-18.000 
Hz. A special ' Brilliance'’ control operates 
in the tweeter circuit — the electrical cross¬ 
over is at 4kHz. See reviews in the 
“Gramophone” p. .511, April ’65, and 
“Hi-Fi News’” p. 75. June. '65. 

ENCEL PRICE CX2012 (includ- fcCA AA 
ing Sales Tax) . . $0*7.UU 



OUTSTANDING NEW 18“ BASS SPEAKER 
WITH 20 Hz. BASIC RESONANCE 

Use of a new type neoprene surround reduces 
the resonance of the new Celestion G18C to 
20 Hz. Total flux is 285,000 maxwells, power 
handling capacity is 100 watts R.M.S. This 
massive woofer is ideal for the sophisticated 
audiophile who is seeking the ultimate in bass 
reproduction at relatively modest price. Also 
sujtable for electronic organs, 
electric guitars, etc. Write for &AQ CA 
specifications. (Inc. Sales Tax) 


Celestion 




NOW THE MAGNIFICENT CELESTION 
“DITTON 15” COMES TO AUSTRALIA! 

Measuring only 21” x 9V2” x 9V2” the new 
Celestion “Ditton 15” incorporates the HF1300 
Mk. II tweeter, a completely new bass drive 
unit and an auxiliary bass radiator. Frequency 
response is 30-15,000 Hz. and extends beyond 
this figure. Read the enthusiastic review in 
the August issue of “Hi-Fi News”, pages 
265-267. Ask for copies of this review . . . 
Here at last is a compact speaker system 
which offers “total” performance over the 
complete musical spectrum. Tfce “Ditton 
15” is the first high fidelity speaker system 
to use the new auxiliary radiator 



THE NEW MODEL HF 1300 Mk. II TWEETER 

A further development of the popular HF1300 
tweeter, which was patterned on the well- 
known GEC BSC 1853 tweeter. Frequency 
response is 2kHz. to 15 kHz. plus or minus 

2 dB. and extends well beyond the latter 
frequency. Impedance is 15 ohms at 10 
kHz. Recommended crossover frequency is 

3 kHz. This tweeter adds 

“sparkle” to any speaker sys¬ 
tem. Including Sales Tax . 


$17.50 



IF THERE’S A BATTLE OF THE COMPACTS 
. . . THE CELESTION “DITTON 10” 

IS WELL TO THE FORE 


Many music lovers require compact speaker 
systems . . . and tape recording enthusiasts 
find the addition of external speaker systems 
makes an astounding difference to perform¬ 
ance. Although only 12 in. x 6% in. x 8 V 4 in. 
the “Ditton 10” incorporates two units, the 
bass reproducer being a specially designed 
“long throw” model which extends LF re- 
SDonse. Power handling capacity is 10 watts 
R.M.S. Both 3 and 15 ohm impedances are 
available ... the 3 ohm model is ideal for 
use with solid state amplifiers and tape 
recorders. See the reviews in “Hi-Fi News ', 
p. 433. Oct., '65, and the “Gramophone", 
p. 41, June, *65. Write for copies of these 
enthusiastic reports. The “Ditton 10“ is 
beautifully finished in teak or walnut veneers 
These compact systems are used by one of 
Australia’s leading universities 
to reinforce sound in the audi- fcCA AA 
torium. Including Sales Tax 



ELECTRONICS (STEREO) 
PTY. LTD. 


Head Office: 

43) Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 

Sydney Store: croumi Moor ?sm 

257 Clarence Street. Sydney. N S W 2000. Tel. 29 4563, 29 4564 
Australia’s Greatest Hi Fi Centre •Wholesalers 'Trade ms accepted 
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Decca ffss Mk 4 pick-up 
heads and cartridges 

Selective damping—15° tracking angle—Hand polished diamonds 
—Elliptical stylus—Lower tip mass—Lower playing weight 
—Increased compliance—Extended frequency response 


—Increased channel separation and positive scanning 



C4E Mk 4 Cartridge Sectionalised drawing of Mk 4 


The original Decca ffss pick-up was acclaimed as the finest in the world; 
now the new Mk 4 offers still greater improvements. It is available in four 
versions: (1) Mk 4 ffss cartridge for use in head shells fitted to arms other 
than the Decca ffss range (2) Mk 4 head for use with Decca ffss arms (3) 
Super 4 ffss cartridge (4) Super 4 ffss head. 

Positive Scanning 

The tiniest movement of the groove wall is accurately traced by the stylus 
and is scanned immediately above it by search coils without the move¬ 
ments having to be transmitted through any intermediary. 

Selective Damping 

This new feature smooths the frequency response of the pick-up, particu¬ 
larly in the high frequency resonance area, resulting in significantly 
improved separation between channels at difficult frequencies. 

Damping of the Mk 4 has been applied in a most unusual way. Above the 
armature is clamped a piece of butyl rubber and between the butyl rubber 
and the top of the armature is placed a damping medium consisting of a 
type of grease stable throughout wide fluctuations in temperature. 

Although butyl rubber has been chosen because it is less affected by 
temperature and humidity changes than other materials the advantage of 
the damping system chosen by Decca is that it does not rely upon the 
butyl rubber as a damping medium. The system works as follows: 

For large movements (low frequencies) the armature, grease, and butyl 
rubber move in unison. At very high frequencies, which is where the damp¬ 
ing is required, the armature moves but the butyl rubber is not affected so 
there is no increase in mass or stiffness and the damping medium is there¬ 
fore brought into action operating only at the desired frequencies. 
Increased Compliance 

Making the armature of thinner material automatically increases the com¬ 
pliances of this type of pick-up making the bass end of the frequency 
range easier to trace. 


SPECIFICATION FOR CAE AND H4E 


Output: 5 mVs at 5 cms/sec. Frequency 
Range: 20 Hz—20 KHz (20 Hz—16 KHz 
± 2 dB). Stylus Radii: -0003" x -0065". 
Vertical Tracking Angle: 15°. Compliance: 
Lateral 30 x 10- 6 cms/dyne, vertical 6 x 
10- 6 cms/dyne. Channel Balance: Output 
from each channel within 1 dB. Induc¬ 


tance: 285 mH per channel. DC resis¬ 
tance: 4900 ohm per channel. Playing 
weight: 1-2V2 grams. Recommended 
playing weight: 1% grams. Specification 
for SC4E and SH4E (professional models) 
is as above except for frequency 
response, 20 Hz —20 KHz ± 2 dB. 


For literature, write to the Australian Agent or your State Representative (below). 


DECOR 



United Radio Distributors Pty. Ltd., Stop 32, Ash St. 

ANGEL ARCADE, SYDNEY. TELEPHONES 28-3718, 28-3926. 

Sydney's leading High-Fidelity Specialists. OPEN SATURDAY MORNINGS. 


With the 24-hour clock, time is ex¬ 
pressed in four digits; thus 0001 is one 
minute after midnight; 0100 is one 
hour after midnight, 0200 is two hours 
after midnight, 0220 is two hours and 
20 minutes after midnight and so on. 
Midday is 1200, and 1300 is one hour 
after midday. 2359 is one minute 
before midnight and of course 2400 is 
midnight, although some authorities 
prefer to show this time as 0000. All 
these times are understood to be taken 
at Greenwich, the reference point. 

Eastern Australian Standard Time 
(EAST) is ten hours ahead of GMT 
so that 1200GMT is 10 p,m. in Sydney 
and the other places on EAST. South 
Australia is 9t hours ahead, and 
Western Australia 8 hours. 

A bugbear which besets DX-ers is 
fading. This takes various forms, and 
may be slow or fast, regular or irreg¬ 
ular, shallow or deep. The non-regular 
type of fading is a common occurrence 
on most short-wave broadcasts. The 
fast, or flutter, type of fading is experi¬ 
enced in the auroral zone during 
periods of auroral disturbance, and is 
caused by unstable conditions in the 
ionosphere. 

Earlier, the ionosphere has been 
called a “radio mirror” and just as a 
glass mirror will not give a true reflec¬ 
tion if the surface is distorted, so dis¬ 
tortions of the ionosphere will cause 
non-uniform reflections, giving rise to 
distortions. The ionosphere is never 
stable, and i:t is the changing condi¬ 
tions which give rise to fading. 

Fading is one of the conditions 
which should be reported to stations 
in reception reports. When using the 
SINPO code, it should be noted under 
the heading ‘'Propagation Distur¬ 
bance.” The difficulty for short-wave 
listeners is to determine the extent of 
fading. Some sets have a “magic eye” 
tuning indicator which allows the 
degree of fading to be estimated, but 
a far better device is an “S-meter” 
(signal strength meter) which is often 
incorporated in receivers designed 
specifically for short wave. 

Since the terms “frequency” and 
“wavelength” continue to be used more 
or less indiscriminately, it is desirable 
that the DXer should have a clear idea 
of the inter-relationship between the 
two. 

Beginners to DXing are sometimes 
puzzled by the seemingly haphazard 
use of these terms and although they 
usually grasp that there is some con¬ 
nection between the two, many do not 
understand the relationship. 

Briefly, the frequency at which a 
transmitter operates and the wave¬ 
length off the signals produced are 
interdependent, and are related by the 
following formula 


where L is the wavelength in metres; 
V is the velocity of the radio waves 
(usually taken as 3 x 10 8 metres a 
second); and F is the frequency in Hz. 

Thus, we find that Radio Singapore 
operates on a frequency of 6000KHz 
(6,000,000Hz)' so the wavelength is 

-—-—* 50 metres 
6 x I0 6 

In the early days of broadcasting, 
it was not uncommon to say that a 
station was working a wavelength of 
so many metres, but this practice is 
now largely obsolete and the operating 
frequency is used instead. H 
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NUCLEAR POWER 
PROGRESS IN U.K. 


by Lord Penney 

(Chairman, U.K. Atomic Energy Authority) 


For more than 10 years, Britain has been using 
electricity from nuclear power stations. Today, about 15 
per cent of the nation’s electricity is generated by nuclear 
fuel, at present a much higher proportion than in any other 
country. Seven commercial nuclear power stations are now 
in operation and two more will be completed by 1969. All 
these stations are based on the Atomic Energy Authority’s 
successful Calder Hall reactors. They will be followed by 
a second program of nuclear stations based on the Advanced 
Gas-cooled Reactor system (AGR) which will have sub¬ 
stantial cost advantages over coal or oil-fired stations. 

It is planned that this second nuclear program shall 
consist of about 8,000MW to be installed up to 1975. Two 
stations — Dungeness-B and Hinkley Point-B—have already 
been ordered and tenders have been submitted for a third, 
Hunterston-B. These stations are about 1,200MW in size. 
One of the next stations planned is to be 2,500MW and, 
such is the confidence in the safety characteristics of the 
AGR, the proposed site, at Heysham on the Lancashire 
coast, is only 4± miles from the centre of the holiday resort 
of Morecambe and 6£ miles from the county town of Lan¬ 
caster. 

Looking further ahead, we are studying, in collabora¬ 
tion with other European nations, the possibilities of an 
even more advanced type of gas-cooled reactor, and an 
experimental high temperature reactor “DRAGON” has 
been constructed at Winfrith, in Dorset. 

We have not, however, neglected the water-cooled re¬ 
actor systems. A Steam Generating Heavy Water (SGHW) 
prototype station, with an output of 100MW, is due to go 
on power later this year — also at Winfrith. This type of 
reactor looks to be a particularly attractive prospect be¬ 
cause it is competitive over a wide range of sizes. 

Sometime during the 1970s we expect to start introduc¬ 
ing the fast reactors into our generating systems. The fast 
reactor uses as fuel the plutonium produced by other types 
of reactor and itself “breeds” further supplies of plutonium. 
The fast reactor system is expected to produce electricity 
more cheaply than any other system and Britain is well 
ahead with its development. We shall complete a 250MW 
prototype at Dounreay, Scotland, in 1970. The only other 
country which has reached the prototype stage is the Soviet 
Union. 

The British nuclear power program is supported by 
wide-ranging research and development facilities and by a 
comprehensive service for the production and processing 
of nuclear fuel. A complete nuclear fuel service is available 
to meet home and overseas requirements. More than 
2,000,000 nuclear fuel elements have been made in Britain 
and, at Windscale, Cumberland, the Atomic Energy Author¬ 
ity has the largest commercial nuclear fuel feprocessing 
plant in the world. □ 


TOP: The 600MW nuclear power station being built at 
Oldsbury, Gloucester, for the Central Electricity 
Generating Board * 

CENTRE: Hunterston 300MW nuclear power station, 
which has two reactors of the graphite-moderated, 
gas-cooled type . 

BOTTOM: The pile cap at Sizewell nuclear power 
station in eastern England , which will have a guaran¬ 
teed net electricity output of 580MW. 
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UNIVERSITY 

r* 



MODEL UC-3 
WIDE RANGE 
3" OSCILLOSCOPE 

FEATURES:- 

• Wide Sweep lOc/s to 300 Kc/S 

• Printed Circuit 

• Stable & Reliable 

• Portable 4 Compact 

• Engraved Front Label 

• 2 Tone Baked Enamel Steel Case 

• Complete with Instruction Book 

PRICED AT ONLY $100.00 TRADE 
PLUS SALES TAX 


The University Oscilloscope has been designed as a light weight yet robust portable instrument, 
utilizing a 76 mm flat faced cathode ray tube. 

The wide frequency response combined with the printed circuit produces a highly stable unit for 
use by design and development laboratories, production lines, servicing TV Receivers, Audio Amplifiers and 
other electronic equipment. 

All University Instruments are backed by a comprehensive Sales and Service Department thus assur¬ 
ing complete satisfaction. 


UNIVERSITY GRAHAM INSTRUMENTS PTY. LTD. 

106 BELMORE ROAD, RIVERWOOD. N.S.W. 2210 
Telephones: 53-8758, 53-0644 (5 lines) 
Telegrames & Cables: Raquip, Sydney. 

VICTORIA: EASTERN INSTRUMENT SERVICE PTY. LTD. 

SUITE 17, 67 QUEEN’S ROAD, MELBOURNE, VIC. 3000 
Phone: 20-3294, 20-6597 


REPRESENTATIVES 


S.A.: Jason Trading Co. Pty. 
Ltd. 

33 Market St., 
ADELAIDE, S.A. 5000 


QLD.: Keith Percy & Co. 
PTY. LTD. 

Waterloo St., 
NEWSTEAD, Bris., Jld. 
4006 


W.A.: Atkins (W.A.) Ltd., 
894 Hay St., 

PERTH, W.A. 6000 
TAS.: W. P. Martin & 
Company, 

202 Argyle St., 
HOBART. 7000 
And 150 Welligton 
St., LAUNCESTON. 
7250 


AUSTRALIA'S LEADING MANUFACTURER AND IMPORTER OF ELECTRICAL INSTRUMENTS 
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Ultra-thin aluminium films aid atom research 


Scientist at the National Bureau of Standards in the U.S.A. 
have, developed an improved process for making high-qual¬ 
ity thin aluminium films. With this method two-thirds of all 
films produced are usable compared with a considerably 
smaller proportion with other processes. 


for bonding the film to a fine mesh 
(covering an aluminium ring) which 
has been dipped into a dilute solution 
of formvar. After the film is deposited 
on to the mesh, the formvar is softened 
with fumes from ethylene dichloride 
and the mesh is bonded to the film. 


By using thin films, scientists are 
able to probe more deeply into the 
structure of matter. For example, 
when helium atoms gain or lose an 
electron, they radiate tiny packets of 
ultraviolet light; study of this light 
reveals new information on the pro¬ 
perties of the atom. To make such 
studies, however, researchers have to 
separate this helium ultraviolet light 
from other background radiation. This 
can be done by using thin films as 
filters that transmit the ultraviolet but 
reflect radiation of longer wavelengths 
which are of lower energy. 

The thin films used for this purpose 
may be of various materials, but 
aluminium is undoubtedly the most 
important vacuum ultraviolet trans¬ 
mitter-reflector known today. It has 
high normal-incidence reflectance in 
the wavelength region of about 1000A 
(Angstroms), and at wavelengths be¬ 
tween 500 and 800A it is one of the 
better available materials for making 
grazing-incidence reflectors. 

Recently, Paul Werner of the N.B.S. 
Radio Standards Laboratory, Boulder, 
Colorado, U.S.A., and Musti Narasim- 
ham, an N.B.S. guest worker from 
India, developed an improved process 
for making high-quality thin alumi¬ 
nium films eight millionths of a centi¬ 
metre thick. Required for a Radio 
Standards Laboratory project, the 
films were produced for transmitting 
304A radiation. It was necessary that 
they be self-supporting since they toad 
to be removed from the substrate 
upon whidh they were deposited. The 
tendency for the substrate material 
to absort> some of the ultraviolet 
necessitated their removal. 

The N.B.S. investigators, by evapo¬ 
rating common table salt on to an 
extremely smooth substrate crystal and 
then evaporating aluminium on to this 
coating of salt, are able to make 
better aluminium films than previous 
workers, and with a higher percentage 
of success. Two-thirds of their films 
can be used in research, while other 


scientists, using other methods, claim 
to get only one usable film out of 
every 25 to 30 that they make. 

The films made by this process also 
have fewer pinholes to be patched 
than do films made by other processes. 
These pinholes can be mended with 
conductive silver paint applied under 
a microscope by using two bristles 
from a brush. 


Although N.B.S. is at present using 
the films only in research into the 
structure of elements and to obtain 
improved performance in various radio¬ 
frequency standards, aluminium and 
other thin films have numerous prac¬ 
tical applications in science and in¬ 
dustry. Examples in the fields of 
physics and electronics are: reflection 
and transmission type interference fil¬ 
ters with narrow and wide bandwidths; 
radiation detectors; coatings for image- 
forming devices; light intensifies and 


Musti Narasim- 
ham , a guest work¬ 
er at the N.B.S. 
Radio Standards 
Laboratory , is sep¬ 
arating one of the 
thin aluminium 
films for the crystal 
mount on which it 
was formed. 



Sodium chloride is more successful 
in the process than other salts mainly 
because it dissolves more quickly when 
placed in water, leaving the film float¬ 
ing on the surface. Another reason 
for the success of sodium chloride is 
that both sodium chloride and alumi¬ 
nium have similar cubical crystals. 
Other salts have crystals of different 
shapes which cause too many pinholes 
in the film. 

Because thin films are very delicate, 
they must be bonded on to a support 
material before they can be handled. 
Mr Narasimham developed a process 


solar energy converters; passive and 
active electronic film components, such 
as electrical resistors and windows in 
waveguides; thin film circuits); and 
superconducting film devices. 

Messrs Werner and Narasimham 
are now preparing data tables con¬ 
cerned with the filtering of ultraviolet 
radiation by aluminium thin films. 
Further information on the subject 
may be obtained from the N.B.S. Office 
of Technical Information and Publica¬ 
tions, Room A500/101, Washington, 
D.C. 20234, U.S.A. (N.B.S. ‘Technical 
News.”) B 
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FOR THE CONNOISSEUR 
-YET SO INEXPENSIVE. 

Full, Rich Sound reproduction with 
large power-handling Capability. 

NEW MSP TRIPLE SPEAKER ENCLOSURE OF 

EXCEPTIONAL QUALITY AND FIDELITY OF REPRODUCTION 



Laboratory designed and acoustically evaluated, this 
new 2.5 cu. ft. enclosure features a low resonance 12" 
Hi-Flux (53348/12UA/15) bass speaker, a 7" x 5" 
Hi-Flux (52841/75RBC/15) mid-range speaker and 
a 4" Hi-Flux (52874/4MBC/15HF) curvilinear 
tweeter. Being of the damped bass reflex type, it 
allows extended but clean low frequency output with¬ 
out disconcerting transient boom or coloration by 
standing waves. The mid-range speaker, housed in its 
own auxiliary damped enclosure, produces agreeable 
presence without the customary shrill peaks, whilst 
brilliant treble is supplied by the curvilinear tweeter 
flared by the chamfered aperture to eliminate direc¬ 
tional listening. 

Ensuring the finest sound reproduction this design 
is capable of accepting 20 WATTS. 


52874/4MBC/15HF 52841/75RBC/15 


Standard Stock Speakers 

53348/12UA/15 

52841/75RBC/15 

52874/4MBC/15HF 

Frequency Response 

45-6000HZ 

100-6000HZ 

5000-16000HZ 

Voice Coil Impedance 

15 ohms 

15 ohms 

15 ohms 

Nominal Power Handling 

20 watts 

8, watts 

5 watts 

Minimum Total Flux 

100000 lines 

32000 lines 

25000 lines 

Mounting Hole Centres 

113/ 4 " PCD 

4%" x 

4%" PCD 

4%" PCD 


53348/ 12UA/15 


SIP, 


ADELAIDE: Newton McLaren Ltd. Phone 51-0111. BRISBANE: Chandlers Ltd. Phone 
31-0341. HOBART: Amalgamated Wireless (Australasia) Ltd. Phone 3-3836. LAUNCES¬ 
TON: Amalgamated Wireless (Australasia) Ltd. Phone 2-1804. MELBOURNE: 
Amalgamated Wireless (Australasia) Ltd. Phone 67-9161. Radio Parts Pty. Ltd. Phone 
30-1251. J. H. Magrath & Co. Pty. Ltd. 32-3731. PEkfH: Amalgamated Wireless 
(Australasia) Ltd. Phone 28-3425. Atkins (W.A.) Ltd. Phone 21-0101. Carlyle & Co. 
(1959) Pty. Ltd. Phone 21-9331. SYDNEY: Electronic Parts Pty. Ltd. Phone 533-1277. 
George Brown & Co. Pty. Ltd. Phone 29-7031 
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TWO-GUN COLOUR TV TUBE 

developed in Italy 


An experimental "second generation" colour TV display tube 
using only two guns was described recently in a detailed 
technical paper, by the inventors, W. and P. Jaeger. This 
abridged version of the article appeared in "Electronics 
Weekly," 9/8/67. 


electrons could result in slight de- 
saturation of colours. 

A number of reasons are put for¬ 
ward as to why the Jatron tube “is 
easier to produce than the shadow- 
mask tube’’ in mass production in less 
complex plants. These include: 


The concept of the new tube is 
based on the principle of using only 
as many mosaic elements on the screen 
as are needed for the reproduction of 
detail and colour information to the 
extent with which the eye can cope. 
Whereas, the Jiaegers believe, the 
shadowmask can reproduce more 
colour detail than luminance detail; 
the eye requires the opposite — more 
luminance than colour detail. In prac¬ 
tical systems, the greater part of the 
brightness or luminance information is 
transmitted in the green channel. It 
would therefore seem logical that more 
elements of green mosaic, both hori¬ 
zontal and vertical, should be used. 

But, apart from the new tube, other 
display tubes have given the same 
amount of colour detail, for each of 
the three colours, at least vertically. 
Earlier tests by Bell Laboratories and 
those resulting from the Philips “con¬ 
tours out of green” technique are 
quoted in support of the view that a 
much cruder mosaic would suffice for 
the red and blue diisplay than for the 
green. The claim is put forward in 
the paper that the Jatron exploits this 
fact and “is the first mosaic tube with 
more green elements than blue or red 
in all directions.” 

A phosphor mosaic of 1,200 colour 
stripes replaces the 1,200,000 phosphor 
dots of the shadowmask tube, yet it 
is claimed that the resulting picture 
has all visible detail of brightness and 
colour, without any disturbing mosaic 
structure or crawling effects being 
| visible. 

; In essence, the tube is ia two-gun, 
l three-colour device. It has two guns 
and a common colour selector which 
post-focusses, post-accelerates and 
post-deflects the two electron beams. 

One gun writes a complete green 
picture; the other, with alternating 
line-by-line switching, the less exact 
blue and red picture. Influencing this 
red-blue is a “JATOLIFT” control 
which is designed to prevent crawling 
lines. 

This control functions electrostati¬ 
cally without high control voltages; 
post-acceleration also makes it possible 
to control the convergence electro¬ 
statically, while the post - focussing 
enables a brighter picture to be ob¬ 
tained. 

The JATO control, if is claimed, 
overcomes the effects of wandering 
lines enlarged by phosphor persistance 


and integration in the eye, a pattern 
which tends to disappear when the 
red-blue light spot is vertically en¬ 
larged. However, since the crawling 
pattern would still be visible, a second 
electronic switch, synchronously con¬ 
trolled by the vertical scanning cur¬ 
rent over a flip-flop circuit, lifts and 
lowers the entire red-blue raster a half 
line’s breadth at each change of the 
field. 

The so-called JATOLIFT process 
(image alternating twin operation-lift) 


Simplification of screen produc¬ 
tion, since the width of the phos¬ 
phor columns does not have to 
be exactly defined. 

The use of the new technique 
of electronic production of nega¬ 
tives to allow the screen fabri¬ 
cation to be carried out in a single 
process in the bulb, already con¬ 
taining the fused-in colour selec¬ 
tor. 

The colour selector can be car¬ 
ried out by glass soldering without 
problems of vibrating grid wires 
arising, and without any frame for 
the colour selector. The twin gun 


Diagram showing 
the elements of the 
Jatron TV picture 
tube. In appear¬ 
ance, it differs 
little from conven¬ 
tional tubes . 



eliminates the interlaced picture for 
the red-blue frame, substituting for it 
the line broadening. The red-blue line 
frame, in effect, has half the number 
of lines but double line-breadth. 

In a section dealing with conver¬ 
gence, it is pointed out that the usual 
convergence magnets on all three-gun 
tubes are eliminated, and instead of 15 
pre-set controls for convergence, al¬ 
most all interdependent, 'there are only 
six such knobs, virtually independent. 
The post-focussing action, means that 
the beam writing on the screen is 
much narrower than the phosphor 
stripes, making it easy to obtain and 
maintain colour purity. For this rea¬ 
son, automatic degaussing can be dis¬ 
pensed with, and even a portable re¬ 
ceiver could be built. 

The post-focussing, it is stated, is 
obtained by using as colour selector 
an electrostatic lattice, which absorbs 
only 5-15 per cent of the electron 
stream, compared with about 80 per 
cent absorbed by shadowmask. This 
could result in pictures twice as bright, 
though it is recognised that secondary 


system can be built from two nor¬ 
mal monochrome gun systems. 

Monochrome type glass enve¬ 
lopes can be used, since their 
tolerances are sufficient, and X- 
rays and tinging would not arise 
with the lower screen voltages. 

Among the advantages claimed for 
the tube in the area of set construc¬ 
tion is the simple convergence, the use 
of a non-magnetisable stainless steel 
grid eliminating degaussing. The large 
voltage tolerances would eliminate the 
need for stabilisation. It is claimed 
that in fact a picture twice as bright 
as for a shadowmask tube would re¬ 
quire only one-half the high control 
voltage; one-quarter the anode cur¬ 
rent or two-thirds of the final anode 
voltage; jn both oases with only one- 
quarter the deflection energy. 

The Jaeger paper also shows how 
the tube could take advantage of a 
transmission system which they call 
SESAM (“sequence sans memoire”) 
which in effect is rather akin to 
SECAM but does not call for the use 
of a delay line in the receiver. H 
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ADCOLA 

“M” SERIES PRECISION SOLDERING & DE-SOLDERING TOOLS 



"The soldered joint is the link between com¬ 
ponents in the most scientifically designed and 
developed apparatus the world has ever known. 
One faulty joint can upset the functioning of the 
apparatus 

"The first important decision in Radio or Elec¬ 
tronics is the careful selection of a Precision 
Soldering Tool." 


M20 1 OZ. 1/8 DIA. TIP: 


FOUR “TRICLAD” TIP SIZES 

MICRO MINIATURE ELECTRONICS 
6 volt, 12 volt, 24 volt, 32 volt, AC/DC 


FOUR “TRICLAD’' TIP SIZES 


M64 3J OZS. 3/16 DIA. TIP: 


RADIO AND TV ASSEMBLY AND 
SERVICING 

230-250 volt and all lower voltage 
ranges AC/DC 


M207 4 OZS. 1/4" DIA. TIP: 


RADIO AND TV SOLDERING AND DE¬ 
SOLDERING 

230-250 volt and all lower voltage 
ranges AC/DC 


PRECISION MADE 
THOROUGHLY TESTED 
ACCURATELY CALIBRATED 
EASILY APPLIED 
EFFICIENT AND RELIABLE 
CORRECT TIP TEMPERATURE 
RIGHT TIP SIZE AND SHAPE 
LIGHT WEIGHT 
FINE BALANCE 
FINGERTIP GRIP 
SLIM BARREL 
CONSTANT OPERATION 
MAINS VOLTAGE APPROVED 
AVAILABLE ALL VOLT RANGES 
NO TRANSFORMER NECESSARY 
STANDARD IN RAN. 

STANDARD IN ARMY 
STANDARD IN R.A.A.F. 

STANDARD IN P.M.G. 

STANDARD IN COMPUTER FIRMS 
STANDARD IN SPACE TRACKING 
AUSTRALIAN MADE 
SERVICE IN ALL STATES 
QUALITY GUARANTEED 



ADCOLA 


Available from all Principal Radio and Electrical Components Suppliers 

Further information is available from: 

N.S.W.: Adcola Products Pty. Ltd., 17 Burwood Rd„ Burwood, N.S.W. 747-1606 
S.A.: F. R. Mayfield Pty. Ltd., II Halifax Street, Adelaide. Tel.: 8-4131. 

OLD.: T. H. Martin Pty. Ltd., 56-74 Edward Street, Brisbane. Tel.: 2-0555. 

W.A.: Everett Agency Pty. Ltd., 17 Northwood St., West Leederville. 6007. Tel. 8-4137 

ADCOLA PRODUCTS PTY. LIMITED, 12 CHURCHILL STREET, MONT ALBERT 3127 
MELBOURNE. Tel.: 88-4351. 
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SIMPLEST VHF/FM TRANSMITTER 

consists of CdS crystal 


A device said to be the simplest VHF/FM radio trans¬ 
mitter that one could hope to achieve was demonstrated 
recently at the Royal Radar Establishment, Malvern, U.K. 


Consisting of little more than a thin plate of cadmium 
sulphide with a voltage supply connected across it and an 
aerial attached, it was being used to transmit audio signals 
on a carrier frequency of 100MHz across a room to an 
FM receiver. The power was only a few microwatts. 

This was in fact just a demonstration to illustrate 
some of the work of J. D. Maines and E. G. S. Paige at 
R.R.E. on acousto-electric oscillations in piezo-electric 
semiconductors, of which cadmium sulphide (CdS) is one. 
Nevertheless there are obvious practical uses for such a 
simple and cheap oscillator, which will operate between 
30MHz and 1GHz, can be frequency modulated by a 
varying voltage and will generate oscillations in both 
electrical and mechanical (form. In the transmitter, higher 
power ‘could be obtained by more efficient crystal/aerial 
coupling. 

Acousto-electric oscillations are the result of inter¬ 
action between ultrasonic (mechanical pressure) waves set 
up spontaneously in the semiconductor by thermal effects, 
and the electrons which are caused to drift through the 
material by the voltage applied across it. Interaction occurs 
because the successive compressions and extensions of the 
ultrasonic waves, occurring as they do in a piezo-electric 
medium, produce electrical potentials within the material 
and these cause the drifting electrons to collect in bunches 
which travel with the waves (figure 1). 

If the electron stream is travelling in the same direc¬ 
tion as the ultrasonic waves, and faster, their interaction 
produces mechanical effects which augment the original 
waves—a phenomenon which has been used for acoustic 
electrical amplification in CdS. 

In the oscillator, however, when the ultrasonic waves 
strike an end face of the semiconductor they are reflected: 
the reflected waves lare then travelling in the opposite 
direction to the electron stream and this causes them to be 
attenuated. After reflection at the opposite face the waves 
are once more travelling in the same direction as the 
electron stream, again being augmented by the effects of 
the electron-bunching, and by the time they have completed 
a “round trip” a net amplification 'has been obtained. Non¬ 
linear effects reduce the round-trip amplification to unity, 
and this, of course, iis the condition necessary for self- 
sustaining oscillations. 

After several hundred such round trips, a steady-state 
acoustic oscillation on a single frequency is reached, and 
the electron bunching associated with this is sufficiently 
large to modulate the DC bias current. As a result 
electrical oscillations are produced in the supply circuit. 
The thickness of the CdS plate, t, determines which wave¬ 
lengths can be supported (2t=NX, where N is an integer) 
and, through the velocity of sound, which oscillation 
frequencies are possible (f=v/X ). If the piezo-electric 
plate were functioning (as a crystal filter or transducer 
N=l, but in the demonstration transmitter N=21. 

The velocity of the waves is determined by the applied 
voltage and the conductivity of the material. In CdS 
0.2mm thick, for example, frequencies between 20 and 
500MHz have been generated with applied voltages of 
20V to 100V. For the 100MHz demonstration transmitter 
a supply of 50V is used. The conductivity of the CdS 
(typical resistivity approx. 10 4 ohm cm) is controlled by 
directing a light souroe of adjustable intensity on to the 
plate so that the incident photons liberate electrons in 
the material. As shown in figure 2, a small lamp is 
included in the VHF transmitter for this purpose. 

Since the frequency of oscillation can be varied by 
altering the CdS supply voltage, it is a simple matter to 
frequency .modulate the transmitter by superimposing a 
modulating signal on the DC bias las shown in figure 2. 
The frequency sihift obtained varies with supply voltage 


ACOUSTIC WAVE 



FIGURE 1: Diagram showing the interaction of 
acoustic and electric waves. 


AERIAL 



FIGURE 2: The circuit of the cadmium sulphide 
VHF transmitter , showing the light control 
arrangement . 


and material conductivity but a typical value is lOKHz 
per modulating volt and in the demonstration transmitter 
the modulating voltage range is about 0—2V. (“Wireless 
World,” February, 1968.) O 
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Holograms with 4ft. deplh-of-field 

The depth-of-field of holograms has been in¬ 
creased to four feet through a technique devised at 
Bell Telephone Laboratories in America. Previously, 
the practical limit with normal exposure times was 
about a one-foot depth-of-field. 

The increased depth of field has been obtained 
by splitting the illuminating laser beam successively 
several times and lighting different sections of the 
subject with different portions of the beam. In this 
manner it is possible to illuminate more area and 
obtain greater depth of field using normal hologram 
exposure times. The mean distances travelled by the 
reference beam and by each part of the split illumin¬ 
ating beam to reach the holographic plate are equal, 
as when making conventional holograms. Inter¬ 
ference patterns are recorded on the plate by the 
reference beam and the illuminating beams. The 
image is recreated in the normal manner by shining 
a laser beam on the back of the plate at the refer¬ 
ence beam angle. 

Holography is being studied at Bell Labs, for 
possible use in storage and retrieval of information 
for switching, data transmission, and other com¬ 
munication applications. (“Electronics Weekly,” 
20/9/67.) 
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CMSS] 


Electronic Components 


^ for COUNTING 



INTEGRATED 

CIRCUITS 


Medium speed DTLs, for industrial and military appli¬ 
cations. High speed TTLs and ultra fast E 2 CLs for 
computer applications. Compatible, versatile linears 
for low level amplifiers, operational amplifiers for 
telecommunications, instrumentation and control. 




TRANSISTORS, 

DIODES, 

RECTIFIERS, 

THYRISTORS 


Silicon planar, alloy, germanium alloy and alloy 
diffused transistors for general purpose, switching, 
low noise, low and high power applications. Silicon 
and germanium general purpose diodes, silicon zener 
diodes and power rectifiers. Thyristors for all indus¬ 
trial control applications. 



MEMORY 

PLANES, 

STACKS, 

CORES 


Single plane matrices for low cost data storage. 
Lithium nickel ferrite cores permit operation over a 
wide temperature range. Available in various con¬ 
figurations for most applications. Complete range of 
miniature matrix stacks up to a capacity of 16,384 
50—bit words. 



DECADE 
COUNTER & 
NUMERICAL 
INDICATOR 
TUBES 



NORBIT 2, 

CIRCUIT 

BLOCKS 



APPLICATIONS 

ENGINEERING 

SERVICE 


A wide range of devices is available to suit most 
applications. Special quality characteristics ensure 
reliability and long life. Most indicator tubes can be 
obtained with a tinted filter for use under unfavour¬ 
able ambient light conditions. 


Mullard Norbit 2 includes sub-assemblies capable of 
solving industrial control problems using well 
established solid state techniques. Silicon semi¬ 
conductors are used throughout so that an operating 
temperature range of from —10° C to 85° C is 
guaranteed, with speeds of up to 10 Kc/s. Each 
circuit block is a ready-made electronic sub-assembly 
designed to perform one of the basic functions in 
digital equipment. The range of circuit blocks 
includes pulse shapers, gate circuits, flip-flops, ampli¬ 
fiers, etc., to meet the requirements of digital systems 
engineers. 


This service operates in co-operation with, and at 
specific request of, commercial concerns requiring 
engineering assistance in the application of Mullard 
products. In addition, answers to technical enquiries 
are provided by the Technical Service Dept., where 
world-wide valve and semiconductor references are 
on file. 



Mullard-Australia Pty. Ltd. 

35-43 CLARENCE STREET, SYDNEY, N.S.W. 2001. PHONE: 29 2006 
123 VICTORIA PARADE, C0LLINGW00D, VIC. 3066. PHONE: 41 6644 

Associated with MULLARD LIMITED, LONDON 
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SCIENTIFIC AND 
INDUSTRIAL NEWS 


Automated X-ray diffractometer 

A PDP-8/5 computer has been purchased for the automation 
of an X-ray single crystal diffractometer in the School of 
Chemistry, University of Sydney. The diffractometer, which 
measures the intensity of X-ray reflections from small crystal 
specimens, is of the equi-inclination type. Digital stepping 
motors, operating under program control from the computer, 
position both crystal and counter to the required angular 
settings. A separate push button control allows for manual 
positioning of both motors. 

Activation and direct readout for the X-ray counter is also 
controlled by the computer. A real-time clock, which interrupts 
the computer after a preset interval, is supplied with the system 
for timing the X-ray count and controlling the motor stepping 
rate. The interface which allows the diffractometer to be used 
on-line with the computer was supplied by the manufacturers of 
the PDP-8/5, Digital Equipment Australia Pty. Ltd., 89 Berry 
Street, North Sydney, N.S.W. 2060. 


Temperature measurement 

A group in the C.S.I.R.O. Division of Mechanical Engineer¬ 
ing has been investigating the effects of variations in temperature 
and moisture content on wheat in silos. For these investigations, 
a sensitive yet robust and portable instrument was required for 
accurate measurement of grain temperatures. As a suitable com¬ 
mercial instrument was not available, a thermocouple potentio¬ 
meter with several new features was designed by the Division. 

A socket provides for up to 13 thermocouples to be con¬ 
nected at the same time. A rotary switch is used to select the 
desired thermocouple. After a balancing knob is turned to give 
zero reading on a robust meter, the temperature is displayed 
directly in degrees. The accuracy is better than 0.5 deg. F, and 
temperature changes of 0.1 deg. F can be detected without diffi¬ 
culty. The instrument is now being manufactured under licence 
by Alan H. and G. Reid, Thornbury, Victoria. 3071. Instruments 
can be made to cover a range of either 100 or 150 degrees, in 
Fahrenheit or Centigrade. 


Heart beat recorder 

A device, little bigger than a cigarette packet, which records 
and classifies heart beats by depositing minute grains of silver in 
a cell was developed recently by the National Institute of Medi¬ 
cal Research, London, England. Known as the SAMI HR3, 
it has three cells, one of which integrates all heart beats 
occurring at a rate between 45 and 70, another between 71 
and 95, and the third at 96 and over. 

The device is actuated by minute electrical voltages gene¬ 
rated when the heart muscles contract. These are used to produce 
uniform current pulses in a circuit which is completed by an 
integrating cell. This is a silver capsule, filled with an electro¬ 
lyte and containing an inner electrode of platinum. The flow 
of current through the cell is carried by silver ions which are 
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Police at Croydon , Surrey, England, have installed 
TV cameras on top of buildings overlooking shopping 
centres and car parks in a crime-prevention campaign. 
The cameras (top right) have visors to protect the 
lenses from sunlight , and windscreen wipers which 
operate during rain . Two members of an eight-man 
team watch two banks of TV receivers (bottom right) 
in a special room at the police station. If someone 
is spotted acting suspiciously, the camera is zoom¬ 
ed in for a close-up and one of the town’s special 
patrol groups is ordered to the spot. All have per¬ 
sonal radios and can reach a subject in seconds. The 
scheme has been operating with success in other parts 
of England, and it is planned to extend it to other 
parts of London . 


deposited on the platinum electrode. Gating circuits are used to 
pass pulses of different heart beat rates into separate cells. 

At the end of a measurement period, the cells are removed 
from the device and can be re-set in a matter of minutes in a 
replay machine. This provides a digital readout of the quantity 
of silver deposited in the cell from which the number of heart 
beats can be calculated. In the replay machine, current is passed 
through the cell in the reverse direction until the cell becomes 
open circuited when all the silver has been redeposited. The 
current passed provides a measure of the number of heart beats. 


Automatic train control 

Part of the Berlin tube network has been equipped with an 
automatic train control system by Siemens AG, of Munich, West 
Germany. The information needed for safe, automatic driving 
is continuously transmitted to the moving train. There is a guard, 
but all he does is depress a key in order to start the train. 
The automatic system has taken over all other control and auto¬ 
matic control operations up to the accurately executed stop at 
the next station. The train guard supervises the platform by 
means of television cameras, with a range of 90 yards, and a 
UHF radio link. 

A cable in the form of short loops is laid along the rail 
flanges of the trial section to divide the track into short sub¬ 
sections. Coded messages consisting of pulses of different fre¬ 
quencies are injected into each loop from the control point. The 
information is coded in such a way that full operational safety 
is preserved even when transmission faults occur. The train 
receives the pulses by means of pickup coils inductively coupled 
to the cable. 

Optimum speed commands are transmitted to the train by 
the system in accordance with the operation condition of the 
forward section. These optimum speeds are checked against the 
actual speed of the train and the electronic equipment of the 
leadcar accelerates or brakes the train as necessary. When 
there is danger ahead, the system decreases the speed auto¬ 
matically to the point of safe stopping. (See also “Electronics 
Australia,” September, 1966, page 33.) 
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U «( Don't Guess About 

i 1 I MICROWAVE RADIATION HAZARDS 

—know exactly at what hazard level you and your people are exposed. With the use of high 
power energy sources in RF and microwave work, there is a real need for you to ensure 
your personnel safety in proximity of the devices. 

The Narda Microline B86B3 Electromagnetic RADIATION Monitor in one compact package 
provides a rapid, simplified means for direct reading calibration over the range of .45 to 
12.4 GHz. Regardless of polarization, all incident energy is integrated and the total field 
is read on meter—accuracy dtl db. Portable, rechargeable battery—3 pounds total. 
Available in carrying case. 

The B86B7 is specifically designed for industrial microwave ovens. It is direct reading at 
two ranges, 915 MHz and 2450 MHz, with a flick of a switch. 


INDUSTRIAL 
MICROWAVE OVENS 


LABORATORY 


AIRBORNE RADAR 


Full information from 



ADELAIDE: 204 Flinders St. 5000. Ph. 23-3233. BRISBANE: 13 Chester St.. 
Fortitude Valley 4006. Ph. 51-5121 CANBERRA: P.0. Box 750, Canberra City 
2601. Ph. 48-0755. HOBART: Associated Agencies Pty. ltd., 25-29 Barrack St, 
7000. Ph. 2-1841. LAUNCESTON: Associated Agencies Pty. Ltd., 212 York St. 
7250. Ph. 2-1318. MELBOURNE: 220 Park St., Sth. Melbourne 3205. Ph. 
69-0151. MOUNT GAMBIER: Crouch St. 5290. Ph. 2-3841. NEWCASTLE WEST: 
14 Wood St. 2302. Ph. 61-4077. PERTH: Henderson Instrument Co. Pty. Ltd.. 
309 Hay St., Subiaco 6008. Ph. 8-4131. SYDNEY: 307 Kent St. 2000. Ph. 
29-1111. WOLLONGONG; 136 Auburn St. 2500. Ph. 2-5444. 
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South African cable 

Standard Telephones and Cables Ltd., from its factory 
next to Southampton Docks, England, is providing some 6,000 
miles of 1-inch lightweight cable between South Africa and 
Europe for a $46-million contract With the South Atlantic Cable 
Co. (Pty.) Ltd. It will be the highest-capacity (360 circuit) 
inter-continental cable at the time of its completion, which 
is expected to be in December, 1968. It will provide a ten-fold 
increase in quantity and far higher quality than the existing 
HF radio link. The system is based on high-slope valve re¬ 
peaters with transistorised supervisory circuits. 

The Cable and Wireless Ltd. cable ship, Mercury, on char¬ 
ter to STC, sailed from Southampton at the end of 1967 to 
Cape Town to carry out the first lay of lightweight cable from 
near Cape Town northwards towards Ascension Island. The 
8,960-ton twin-screw ship can carry some 1,350-miles of 1-inch 
cable in her 99,000 cubic feet of cable tanks. She will pick 
up the end of the heavily armoured shallow water cable 
laid by STC’s cable ship, John W. Mackay which 
left Southampton early in October, 1967. 


New lubricant 

A new type of lubricant, marketed under the trade name 
“Corium Lubritool,” has been developed by Corium Chemical 
Division of Magna Alloys and Research Pty. Ltd., 21 May 
Street, St. Peter’s, N.S.W. 2044. It is based on a new concept 
of cooling metals, depending on a special combination of 
aminic oleates, stearates, deactivated camphor and newly de¬ 
veloped quick evaporating inert compounds. 

It is claimed that the breakage of high speed .tools such 
as drills and taps due to the high heat generated by friction 
is prevented when a few drops of Lubritool are applied to the 
work area. Lubritool is said to reduce friction to such a 
point that holes are drilled or tapped in half the time or less. 

The manufacturers state that it is a clean and safe lubri¬ 
cant, it has no flash point and cannot ignite, explode or 
corrode at any temperature. It can be used in contact with 
food and can be swallowed without an antidote. There is no 
harm from inhalation, and no risk of dermatitis. Lubritool 
is packed in 16-ounce squeeze bottles sold at $6.07 each in 
three-bottle packages. 

Australian recorders for R.A.N. 

Australian warships are to be equipped with an advanced 
type of magnetic tape recorder designed and produced in Aus¬ 
tralia by the Rola Division of Plessey Pacific Pty. Ltd. The con¬ 
tract is in line with the Government’s decision to give the Aus¬ 
tralian electronics industry a greater share of defence orders. 

The recorders designed to meet the specific requirements of 
the Royal Australian Navy will be of rugged construction, and 
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will be able to withstand the severe conditions of shock and 
vibration and the wide climatic variations experienced at sea. 
The units will operate at four speeds, and be capable of work¬ 
ing from either European or American mains supplies, or 
independently of external mains from an inbuilt power supply 
system. 

Each machine will have two channels, be able to record 
and replay simultaneously, and be able to record and play 
stereo sound. Each recorder will be fitted with a remote-control 
device so that it can be operated from a distant part of a ship. 
The remote-control unit will be capable of selecting any one 
of nine inputs serving each of the recording tracks in the 
equipment. 

iiiiiimiiiiiiiiimiiiiiiiiiiimiiiiiimiimimiiMiiiiiiimiiiiiiiiiummiimiimiiiniiminiiiiiiiimiiiimiiiiiiiimmiimiiHiit 

Talking book cassettes for the blind 

Britain's Royal 
National Institute 
for the Blind is to 
introduce this new 
lightweight cassette 
(seen here being 
loaded into the 
play-back equip¬ 
ment) for the 
22,000 users of the 
talking - book lib¬ 
rary service . The 
new cassette con¬ 
tains 13 hours of 
recorded material 
and weighs only 6± 
ounces compared 
with pounds for 
present cassettes. It 
is packed in con¬ 
tainers (foreground) 
small enough to 
post. 
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Lord Casey at AWA's Ryde plant 


When he officially 
opened the new $3-mil- 
lion works of Amalgama¬ 
ted Wireless (Australasia) 

Ltd. at North Ryde, 

N.S.W., the Governor- 
General, Lord Casey, in¬ 
spected the company’s 
manufacturing operations. 

Here, the Governor-Gen¬ 
eral shows a keen inter¬ 
est in an AWA 10KW 
high-frequency communi¬ 
cations transmitter. Partly 
obscured on the right of 
the picture is the com¬ 
pany’s divisional engineer, 

Mr R. D. Stewart, who, 
with the AWA chairman, 

Sir Lionel Hooke, accom¬ 
panied Lord Casey on his 
tour of inspection. 

Engineering products produced by the 
company at the Ryde works include 
TV and radio transmitter, aerials and 



associated studio equipment; com¬ 
munications equipment; radio aids to 
navigation; and traffic signals. 


ITU buys its headquarters 

On December 22, 1967, a contract was signed by the 
Geneva Cantonal Authorities and the International Telecom¬ 
munication Union (ITU) for the purchase by the ITU of its 
headquarters building in Geneva. This building was inaugurated 
in 1962 by U Thant, Secretary-General of the U.N., Federal 
Counsellor Wahlen, President of the Confederation, and the 
authorities of the Canton of Geneva. 

The ITU, which now has 133 member countries and a 
staff of nearly 500, was founded in Paris in 1865 as the 
International Telegraph Union. It established its first head¬ 
quarters in Berne, officially registered on December 22, 1868, 
as the International Bureau of Telegraph Administrations. At 
this time, when only wire telegraphy using the Morse system 
was known, the Union has 25 Member 
countries and a staff of three officials. 
In 1948, when the ITU became the 
specialised agency of the U.N. for tele¬ 
communications, its headquarters were 
transferred to the Palais Wilson in Gen¬ 
eva. The ITU moved to its present head- 
qarters in 1962. 


Computerised traffic 

What is planned to be one of the world’s 
most advanced wide-area traffic control 
schemes is due to become operational in 
West London early this year. The system 
for the computer-linked experiment has 
been developed and is being installed by 
the Plessey Automation Group in the U.K. 
under a Ministry of Transport contract. 
The scheme is designed to improve the 
flow of traffic over a wide area of 61 
square miles of West London. 

The project involves a complex con¬ 
figuration of data processing and traffic 
control equipment with the control centre 
at New Scotland Yard. The system will 
control a complete network of 68 signal- 
equipped street intersections, including 
some of the busiest roads in London and 
the main route to London Airport. When 
operational, it is expected to arouse 
interest among traffic control engineers 
and municipal authorities throughout the 
world. 
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After more than two years of research the engineers at 
Rank Wharfedale Ltd. have finally solved the problems 
associated with small speaker systems. Up till now these 
have been limited frequency response and loss of musical 
quality. 

The new Wharfedale “Denton” features a specially designed 
H.F. pressure unit and an entirely new 8" bass/mid-range 
reproducer. The size of the “Denton” is only 9 3 A" x 15" 
x 9" but overall frequency response is 65-17,000 Hz.! 

The new pressure unit is the first ever made by Wharfe¬ 
dale and features “Acoustiprene”, the lightest material 
used in speaker manufacture; the unit gives smoother, 
cleaner treble performance. 

A “Flexiprene” roll surround is used in the 8" diameter 
bass speaker — a long throw-voice coil reproduces bass 
registers without restraint or collapse. A paper cone is 
specified as research at Wharfedale indicates that a well 


designed paper cone is far more sensitive to musical 
sound than plastics or man-made fibres. 

The combination of these two units in the “Denton” 
provides a surprisingly wide range and superlative musical 
balance — really big Wharfedale sound in a bookshelf 
size enclosure. Finish of the 
“Denton” is in carefully selected 
oiled teak or polished-walnut 
veneer. 

When you first listen to the 
Wharfedale “Denton” you will find 
it hard to believe; after several 
weeks you will still wonder how 
Wharfedale succeeded in putting 
big Wharfedale sound into an 
extremely compact speakersystem! 


■ 




Australian National Distributors: 



Head Office: 28 Elizabeth St., Melbourne, Vic. Tel, 63 8101* 
Sydney Office: 22 Ridge St., North Sydney, N.S.W. Tel. 929 6816 
Canberra Office: 31*33 London Circuit, Canberra City, A.C.T. 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 58 1422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. Tel. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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Marconi telecine for colour TV 



Remote control reservoir 

The Victoria Reservoir system of Perth, 
W.A., is now remotely controlled from 
the city operations centre of the Metro¬ 
politan Waterboard by electronic equip¬ 
ment designed and manufactured by 
Telecommunication Co. of Australia Pty. 
Ltd. (T.C.A.). The new system gives 
supervisory personnel fingertip control of 
the pumping system and instant indica¬ 
tion of any faults that may occur in the 
pumps, the fluoridation and chlorine 
processes, an electrical power failure, or 
a burst main. 

The Kalamunda summit tank in the 
hills east of Perth, where the water is 
pumped, sends details of high or low 
water level or of any overflow. The 
system operates by means of coded tone 
signals sent by telephone lines to Kala¬ 
munda and thence to the reservoir pump¬ 
ing station by VHF radio. 

Video telephones 

Video telephone equipment is being 
marketed in Japan by Nippon Electric 
Co., Tokyo. Four models are available 
from the company using two different 
types of video display. One is scanned 
at 275 lines and the other at 525 lines. 
In all models an automatic control system 
is incorporated to ensure a clear picture 
image. The company is also marketing 
with the equipment a laser relay system 
for vision and audio. Another accessory 
is a video repeater amplifier for signals 
transmitted over distances beyond about 
6 miles. Cost varies according to the 
number of circuits used, but in a set 
involving a minimum of 20 circuits, the 
cost is about $800. Other manufacturers 
in Japan are also working on video 
telephones. 

Swedish drug detector 

Drugs and narcotics hidden in the 
framework of cars can now be located 
with a new drug detector developed by 
Professor G. Ahnstrom of the Institution 
of Radiation Biology of Stockholm Uni¬ 
versity. The detector, which is being used 
by the Swedish Customs Authorities, is 
a portable instrument about the size of a 
desk type tape recorder. 

The detector includes a lead container 
which holds a small quantity of a radio¬ 
active isotope. The radiation is reflected 
from a car to a receiver inside the 
instrument, and the result read on an 
indicator. The detector is zeroed on the 
body and the chassis of a normal unpre¬ 
pared car. If the radiation hits a foreign 
body inside a car being examined, the 
indicator needle responds immediately 
with a distinct deflection. 

HF receiving aerial 

A multiple beam HF receiving aerial 
system, operating over the frequency 
range 1.5 to 10MHz, was described re¬ 
cently by J. T. Starbuck of the Plessey 
Radio Systems Group. Although unsuit¬ 
able for transmitting purposes, it is claimed 
to give excellent receiving performance 
and to represent a great saving in ground 
area compared with an all-round rhombic 
system. 

Basically the system consists of 24 
elevated-feed monopoles equispaced around 
the circumference of a 500ft diameter 
circle. The feed cables of equal electrical 
length connect the aerials to a beam- 


The Marconi Company has introduced 
an entirely new telecine system which is 
said to set a new standard of reproduction 
of TV pictures from all types of colour 
films, black and white films, and slides. 
At the heart of the colour unit is a 
version of the Marconi Mark VII colour 
camera which receives images through an 
optical switch operating faster than the 
reaction of the human eye, allowing “on 
air” cuts between film and slide projectors. 

The company believes that this telecine 
machine, type B3402, is the most versatile 
machine of its type with really outstanding 


forming network. This network synthesises 
24 beams at 15-degree intervals by com¬ 
bining signals from eight adjacent channel 
aerials. Thought is being given to methods 
of extending the frequency range and of 
reducing the size of the beam forming 
networks. 

R.A.A.F, simulator 

Hawker Siddeley Dynamics Ltd. has 
been awarded a $700,000 contract by the 
Royal Australian Air Force for the supply 
of a navigation training simulator, to be 
delivered early in 1969, for installation at 
the R.A.A.F. Navigation School, Bast 
Sale, Victoria. The simulator complex is 
controlled by two DCC-2 digital com¬ 
puters operating and controlling indepen¬ 
dently 12 student navigators’ stations in 
cubicles. Each station represents and simu- 

iiiiiiiniiifiimiiiimiiiMimiimHiiiiiiimmiiiiiiiiiiiiiiiiiiiminiiimimiiiiiiimi 


Look-and-see phone 



The Plessey Electronics Group in 
the U.K. has developed this in¬ 
strument called the " Look-and- 
See” telephone. It consists of a 
desk set with camera, display 
tube and headphone. Plessey 
claims it can work over normal 
telephone lines. The display gives 
a picture just bigger than a post¬ 
card, and the instrument may be 
used without the picture. 


picture quality. The features and final 
design were decided on after extensive 
studies into the requirements of telecine 
operators and the technical merits of the 
various projectors available. Two versions 
have been designed, one solely for black- 
and-white reproduction with a Mark VI 
camera, and the other with a colour 
camera for black-and-white or colour. 
Each system has been completely designed 
and manufactured by Marconi, with the 
exception of the film projection mech¬ 
anisms which are well established and 
reliable professional systems. 


lates all the flight and navigation instru¬ 
mentation in the first navigator’s position 
of the Hawker Siddeley 748 navigation 
training aircraft, which have been ordered 
by the R.A.A.F. 

A unique feature of the system is that 
it is completely digital, the simulated 
instruments being driven directly by 
stepper motors. An important advantage 
is that the equipment can be rapidly 
changed from one navigational training 
exercise to another. The navigation in¬ 
structional staff need no specialised know¬ 
ledge of computer programming to pre¬ 
pare, enter or amend programmed navi¬ 
gational exercises. 

Thai colour TV broadcasts 

Colour cameras and other TV equip¬ 
ment were flown to Bangkok by The 
Marconi Company in a crash program 
to put Thailand on the air with live 
colour TV programmes by the end of 
November, 1967. Within six weeks of 
receiving the order, Marconi engineers 
completely equipped a two-camera outside 
broadcast unit for the Bangkok Broad¬ 
casting and Television Corporation. Its 
first assignment was the Thailand Beauty 
Contest, the nation’s first scheduled live 
colour transmission. The contract, worth 
over $300,000, was awarded following 
discussions at the International Broad¬ 
casting Convention held in September, 
1967. 

Data Logger for CERN 

Solatron is to supply a specially built 
50 channel radiation monitoring data 
logger to Centre European Recherche 
Nucleaire (CERN) in Geneva. The order 
is worth about $13,000 and the logger 
will be delivered to Switzerland in March 
this year. CERN is an international or¬ 
ganisation engaged in research work in 
nuclear physics. 

The logger will be installed in the 
laboratories of the health physics depart¬ 
ment and will monitor information derived 
from radiation detecting transducers placed 
in various locations within the perimeter 
of the existing porton synchroton. The 
output information will be recorded on 
an incremental tape recorder using a 
LU1766 universal serialiser. This will 
enable continuous, uninterrupted recording 
of data for over two weeks. The informa¬ 
tion will be encoded so as to be directly 
acceptable by a computer. 


Mr D. A. Pay, 
Group Leader of 
the Marconi Tele¬ 
cine Group, work¬ 
ing on the colour 
television telecine 
equipment. 
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14 ENTERPRISE AVENUE, PADSTOW, N.S.W. 2211 Telephone 77-8793, 77-4405 


VICTORIA 

Eastern Instrument Services 
Pty. Ud.. 

Suite 17, 67 Queens Road. 
MELBOURNE. 3000 
Phone 51.6503, 51-6504 


SOUTH AUSTRALIA 
Teknls Pty. Limited. instrument Engineering 

P.O. Box 45. Pty. Ltd., 

LOWER MITCHAM. 5062 32 Annerley Road. 
Phone 76-3224 WOOLLQONCABBA. ».2. 

4102 

Phone 91-5111 


QUEENSLAND 

Austral Lighting Pty. Ltd., 

BREAKFAST* CRKKK. 4010 
Phone 62-2611 


WESTERN AUSTRALIA 
Mechanical and Electrical 
Deslon and Drawing Service, 
23 Slade Street, 
BAVSWATER. 6053 
Phone 71-5432 


AUTOMATION and CONTROL 
IN INDUSTRY 


STRPJL 


ASSOCIATED CONTROLS PTY. LTD. 


ASTROL TC Relays: A series of highly efficient, robust relays of small 
dimensions. They are available in a fully enclosed plug-in version and 
also in an open type, with up to three changeover contacts. 5 Amp, 
240 Volt AC. Suitable for a wide range of applications. 


VARLEY Relays: A series of miniature plug-in relays with DC and 
AC coils ranging from 6 to 220 Volts with contact arrangements up 
to 6 C/O and 8 normally open/closed. The VARLEY relay is 
light, small and rugged; ideal for switching power up to 100 Watts. 


The T. and H. range of illuminated push buttons includes a com¬ 
prehensive range of round and square recessed round hole or rear 
screw mounting. Key locking types and mechanical interlocking sys¬ 
tems are available. Construction is ideal for heavy and light indus¬ 
trial purposes. No. of CONTACTS 4N/C and 4N/0. Ratingr 3 
Amps, 240 Volts AC. 


The range of F.K. electromagnetic counters provides a counting 
speed up to 35 p.p.s. on AC voltages and 100 p.p.s. on DC voltages. 
A manual or electrical reset facility can be supplied. Types of 
operation: Total counters. Predetermining counters. Add and subtract 
counters. Differential and short time metering. 
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Cryogenic measurements 

A possible method for temperature 
measurements in the range below 10 deg.K 
was advanced recently by R. A. Kamper 
of the N.B.S. Institute for Materials Re¬ 
search at the Cryogenics Laboratory, 
Boulder, Colorado, U.S.A. This concept 


offers the promise of a thermometer 
which can measure directly the absolute 
temperature of a metallic conductor in 
the range from .001 to 10 deg.K. An 
important advantage of the thermometer, 
in principle at least, is that no calibration 
is required. 

The phenomenon on which the predic¬ 
tion is based is electrical noise—a fluc¬ 
tuating voltage which is present in all 
metallic conductors due to the Brownian 
motion of the electrons. The magnitude 
of this voltage varies as a function of 
both temperature and resistance of the 
conductor, and becomes very small at 
low temperatures. However, it should be 
detectable with the aid of the Josephson 
effect, which occurs when two super¬ 
conductors are connected by a weak 
junction. Further information on the 


Fijian telephone communications 



Standard Telephones 
and Cables Pty. Ltd. 
has supplied the Fijian 
Posts and Telegraphs 
Department with three 
Pentacosta crossbar 
private automatic 
branch exchanges 
(PABX). These have 
been installed at the 
Nandi International 
Airport , Suva Police 
Headquarters and a 
new Government 

office block in Suva, 
to provide complete , 
automatic communi¬ 
cations facilities, both 
internal and external. Here Mr John 
James, STC technician, instructs local 
technicians and switchboard girls, at 
the new office block of the Fijian 
Government in Suva. This dual-con- 
sole installation is the largest private 


branch exchange in Fiji. It provides 
394 extension circuits and 40 exchange 
lines, and also gives in-dialling facili¬ 
ties, enabling all extensions to be dial¬ 
led direct from outside without the 
assistance of the switchboard operator. 


Miniature quartz lamp 



This new quartz lamp, as slim as 
a cigarette with a small bulge, 
has been designed by engineers of 
General Electric Co., in the 
U.S.A. It was designed for use in 
projectors to produce about four 
times the screen brightness of 
standard incandescent light 
sources. Also, the lamp is an ideal 
source for fibre optic devices — 
flexible bundles of transparent 
fibres which can carry light 
around corners. 


proposal may be obtained from the N.B.S. 
Office of Technical Information and Publi¬ 
cations, Room A500/101, Washington, 
D.C. 20234, U.S.A. 

Data transmission study 

A meeting of the International Tele¬ 
graph and Telephone Consultative Com¬ 
mittee (C.C.I.T.T.) Special Study Group A 
(Data transmission) was held at the 
Maison des Congres, Geneva, Switzerland, 
at the end of last year. About 150 en¬ 
gineers and specialists from the telecom¬ 
munications administrations or private 
operating agencies of more than 20 coun¬ 
tries attended the meeting along with 
representatives of four international or¬ 
ganisations. 

The principle object of the study group 
meeting was to draft international speci¬ 
fications to ensure the most reliable 
possible use of data transmission services 
between users in different countries. It 
was also studying future world needs for 
this service, which is expected to expand 
very considerably in the coming years. 

French colour TV tube 

French industry hopes to start making a 
French-developed colour TV tube around 
1970, according to a recent French Gov¬ 
ernment statement. The tube, under deve¬ 
lopment at Compagnie Francaise de Tele¬ 
vision, is a grid type as compared with 
the shadow mask type, and is said to be 
85 per cent transparent and twice as 
luminous as the shadow mask type. It 
is also claimed that the French design 
leads to fewer faults and current con¬ 
sumption is one quarter of the other 
type. D 



Goodmans 

audio 


Comprising Maxamp 30 
Amplifier, two Maxim Loud¬ 
speakers and Record player. 

Complete system, $510.80 


Goodmans Maxamp 30, fully 
transistorised stereophonic 
high fidelity amplifier 154-15 
watts, solicf state. 


Goodmans Maxim ioud- 
speakers, amazingly compact, 
complete full range hi-fi re¬ 
production. 


Famous LAB 80 record player 
by Garrard, in case with cur- 


MB 


UNITED RADIO 
DISTRIBUTORS PTY. LTD. 

Shop 32, Ash Street 
Angel Arcade, Sydney 
Telephones: 28.3718, 28.3926 
OPEN SATURDAY MORNINGS 
Sydney’s leading High-Fidelity Specialists 
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AN ADDITIVE FREQUENCY 


Last month, we had a look at some aspects of time and 
frequency measurement, starting way back in the days of 
the sundial, candles, etc. and finishing up with the modern 
caesium beam standard which can measure time and 
frequency with amazing accuracy. This month we present 
an additive or interpolation type of frequency meter which 
will be particularly useful for amateurs wishing to make 
measurements to an appropriate order of accuracy. 

By IAN POGSON 


Regulations of the P.M.G.’s Depart¬ 
ment require that all licensed amateurs 
have a heterodyne frequency meter, 
preferably of the crystal calibrator 
type, maintained in good order and 
condition. Such a frequency meter is 
required so that an amateur may 
check and be sure that his transmis¬ 
sions are within the prescribed bands 
set aside for amateur use. 

It is a long time since we described 
a frequency meter in these pages. The 
last one was under “A Reader Built 
It,” in March, 1956. Prior to that, a 
unit was described in detail in August, 
1949. 

Some amateur operators seem to be 
of the opinion these days, that a fre¬ 
quency meter is no longer required. 
They argue that modern commercial 
receivers and transmitters are so stable 
and well calibrated, that there is no 
possibility of operation outside the 
band limits. However, this argument is 
not legally valid and the authorities 
still require an independent means of 
frequency measurement. 

The frequency meter which we are 
about to describe, is of the heterodyne 
type with the VFO referred back to a 
highly stable lOOKHz crystal—indeed 
two crystals are used in this unit. The 
two crystals and the VFO are so relat¬ 
ed and interlocked that the band edges 
can be determined with a high degree 
of accuracy. In short, the new addi¬ 
tive frequency meter will meet the 
needs of the amateur in every way. 

Not only will this instrument find 
use in amateur circles; it may be used 
by anyone wishing to make radio fre¬ 
quency measurements up to the limit 
of 30 or even 50MHz. This applies, 
provided the potential user does not 
wish to make measurements with a 
greater accuracy than about 100Hz or 
a little better with some extra care. 
If the need is for a still higher order 
of accuracy, then you must turn to 
instruments in the class where price is 
a major hurdle. 

In addition to making frequency 
measurements, a frequency meter may 
be used to calibrate accurately recei¬ 
vers, transmitters, etc. The writer has 
used such an instrument to calibrate 
receiver dial scales and transmitter 
VFOs and the results have never 
been wanting. 

Later in the article, as the method 
of calibration is described, you will 
appreciate that the finished instrument 


may be considered as a secondary fre¬ 
quency standard. 

Although the principle of operation 
of the Additive Frequency Meter was 
covered last month, we will run over 
it again so that this article will be 
complete in itself. 

The block diagram of the instrument 
will make the explanation easier to 
follow. The prime reference to the sys¬ 
tem is a lOOKHz crystal oscillator, 
which is rich in harmonic output. 
These harmonics extend up to 30MHz 
and beyond. The output of this oscil¬ 
lator is fed into a mixer, whose out¬ 
put is fed via an emitter-follower to 
the output terminals. 

A highly stable VFO which tunes 
from 100 to 150KHz is the variable 
oscillator which “interpolates” between 
successive lOOKHz harmonics from the 
crystal oscillator. As a pure sinusoidal 
output is necessary from the VFO, it 
is passed through a low-pass filter. This 
is followed by a buffer-amplifier, to 
give some isolation and amplification 
to the VFO signal. The output of the 
buffer^amplifier is fed into the mixer. 

A third oscillator, a crystal on 
1MHz, is also provided. The output 
from this oscillator is fed inito the 
buffer-amplifier. The 1MHz oscillator 
is an auxiliary feature and it is not 
essential for the operation of the basic 
system. Its function will be explained 
later on when the method of using 
the complete frequency meter is 
described. 

Earlier, we said that the lOOKHz 
crystal oscillator generated a string of 
harmonics which extended up to at 
least 30MHz. Now, when the signal 
from the VFO mixes with each of the 
lOOKHz harmonics in the mixer, each 
harmonic is modulated by the VFO 
to produce an upper and a lower side¬ 
band. 

In order to cover the lOOKHz gap 
between the crystal harmonics, it is 
only necessary to tune the VFO over 
half of this range, or 5 OK Hz. The 
reason for this is the fact that the 
sidebands generated are both the sum 
and difference frequencies of each 
lOOKHz harmonic, hence the name, 
Additive Frequency Meter. Accord¬ 
ingly, the VFO dial scale will be cali¬ 
brated from 0-50KHz and back, 
50-lOOKHz. 

As an example, let us consider first, 
the 73rd harmonic of the crystal, which 
will appear on 7,300KHz. Consider 


now that the VFO is set at exactly 
lOOKHz. This will beat with the 
7,300KHz signal in the mixer, to pro¬ 
duce two sidebands, one each at 
7,200KHz and 7,400KHz. Clearly, 
these sidebands will correspond exactly 
with the 72nd and 74th harmonics of 
the crystal. This fact makes it possible 
to refer the VFO calibration back to 
the crystal. 

Still considering the 73rd harmonic 
on 7,300KHz, let us now set the VFO 
to exactly 150KHz. This will beat with 
the 7,300KHz signal in the mixer to 
produce sidebands at 7,150 and 
7,450KHz. Now let us consider the 
70th harmonic on 7,000KHz. The VFO 
signal will beat with this in the mixer 
to produce sidebands on 6,850 and 
7,150KHz. Notice that we have two 
sidebands of two frequencies 7,000 and 
7,300KHz which coincide at 7,150- 
KHz. This means that we are able to 
establish all the 50KHz points with the 
same accuracy as those of the 
lOOHKz crystal harmonics. 

Let us see what happens when we 
set ithe VFO to some intermediate 
frequency and beat it with the lOOKHz 
harmonics. With the VFO set at say 
125KHz and mixing it with 7,300KHz, 
we obtain sidebands at 7,175 and 
7,425KHz. Similarly, we will obtain 
sidebands at each 25 and 75 KHz 
point. By 'taking this idea to its logical 
conclusion, tuning the VFO between 
100 and 150KHz will enable us to 
tune across the gaps between the 
lOOKHz harmonic points over the 
range. The VFO dial scale needs only 
to be accurately calibrated from 100 to 
150KHz, Which will then correspond 
with 0-50KHz and back from 
50-lOOKHz. 

From (this description, you will see 
why the VFO signal must be 
put through a lowpass filter to remove 
all harmonics. If harmonics were pre¬ 
sent, then the number of sidebands 
would be added to and this would 
lead to confusion and doubt as to 
which sideband was the correct one. 

Let us now turn to the detailed cir¬ 
cuit diagram of the complete instru¬ 
ment and discuss items of importance 
as we go along. It is vital that the 
VFO be set up properly if the unit 
is to give satisfaction. The coil which 
we used was wound specially by Aegis 
Pty. Ltd. It is slug-tuned and is adjust¬ 
ed to about 3.7mH as indicated on the 
circuit. 

If for any reason, you wish to use 
an alternative to the ready-made coil, 
then this can be done. An ordinary 
455KHz IF transformer winding 
which is normally shunted with lOOpF, 
can be adjusted with its slug to some¬ 
what above ImH. Such a winding may 
be connected in series with a 2.5mH 
RF choke, to give the required induc¬ 
tance. 

The variable tuning capacitor is a 
Roblan 2-gang with a capacitance 
range of 10-415pF for each section. 
The two 470pF capacitors in series 
with the variable capacitors are Styro- 
seals in the prototype. The reason for 
this rather involved connection of 
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capacitors is to get <a reasonably linear 
tuning characteristic. The 20pF var¬ 
iable trimmer may be any good quality 
unit, preferably one with a ceramic 
insulation. One made by Polar, or 
a similar one made in the East is 
normally available from Messrs Wat- 
kin Wynne. The .027uF, .0068uF and 
270pF capacitors are Styroseals in the 
prototype and these values should be 
strictly followed with the possible 
exception of the 270pF. 

The type of transistor should be 
chosen with care. We have shown 
two possible types, the BF115 is rela¬ 
tively high gain and the 2N697 with 
a relatively low gain. The value of 
the decoupling resistor, marked 470 
ohms on the circuit, will possibly need 
adjustment. The Aegis coil, as well 
as the alternative, are fairly low Q 
devices. With a low Q coil and the 
lower gain transistor, the 470 ohms 
resistor will more than likely be quite 
all right. At the other extreme, if 
you use a high Q coil and a high- 
gain transistor, the resistor may need 
to be as high as 3.3K. In the prototype, 
with a BF115 transistor and the Aegis 
coil, the resistor is 2.7K. More will be 
said about this when adjustment and 
calibration are dealt with. 

The low-pass filter consists of two 
2.5mH RF chokes and four 680pF 
capacitors. The value of 1360pF for 
the centre capacitor is made up by 
connecting two 680pF units in parallel. 

The buffer-amplifier stage is not 
critical, except that the value of the 
.0022uF capacitor should not be 
changed. 

The mixer circuit has been found to 
be very satisfactory, both from the 
point of view of maintaining a high 
level of harmonic output and for its 
function of attenuating the signal to 
the required level. The harmonic out¬ 
put has been achieved by connecting 
a 1.2K resistor, a 2.5mH RF choke 
and a low inductance RF choke in 
series with the collector. The latter 
choke is made up by winding on 30-35 
turns of 29B&S enamelled wire on 
a one-watt high-value resistor. The 
resistor which is on the prototype hias 
a nominal diameter of 7/32in. The 
attenuator is in the form of a 5OK 
linear potentiometer in the emitter 
circuit. By increasing the value of re¬ 
sistance in series with the emitter, 
current feedback degeneration is intro¬ 
duced and approximately 40dB of 
attenuation is achieved. 

An emitter-follower provides a low- 
impedance source for the output ter¬ 
minals. In the prototype, we provided 
two separate outputs, one to a terminal 
and another to a coaxial socket. The 
output to the coaxial socket is fed via 
a 27pF capacitor, which attenuates 
the available output somewhat. This 
value may be increased if desired. The 
output facilities are duplicated at the 
back of the case as an extra con¬ 
venience. 

The circuit for the lOOKHz crystal 
oscillator is the one which was de¬ 
veloped by members of the staff of 
“Electronics Australia.” It is relatively 
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Above is a front view of the new additive frequency 
meter. At the bottom of the page, the layout of major 
components above the chassis may be clearly seen. 



ADDITIVE FREQUENCY METER BLOCK DIAGRAM 


The block diagram shows the various functions of the 
system, which are explained in detail in the text. 



ELECTRONICS Australia, March, 1968 


37 










































components 


Painton has now expanded both in technical and production cap¬ 
acity. Allow us to quote on your component or equipment needs. 


Quantity production of items to customer's special requirements 
is now a considerable part of our Australian operation. 


Please consult us at any of the following: 


101 MURPHY STREET 6 PACIFIC HIGHWAY 28 COLWYN STREET II BLACKTOP ROAD EVERETT AGENCY 
RICHMOND ST. LEONARDS MT. GRAVATT HILLBANK PTY. LTD. 

VIC. N.S.W. pLD. (VIA ELIZABETH VALE) 17 NORTHWOOD ST. 

S.A. WEST LEEDERVILLE 

42-2338 43-2652 49-5386 55-6339 W.A.. 8-4137 
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In the circuit diagram, notice 
that the second transistor of the 
lOOKHz crystal oscillator is a 
PNP type. The power supply 
from the mains may be replaced 
with a 12 volt battery, for port - 
able use. 


simple and gives an order of per¬ 
formance which is adequate for this 
instrument. Some adjustments to the 
circuit values may be necessary, ac¬ 
cording to the type of crystal 
which you decide to use. We used a 
vacuum-mounted crystal which is 
highly active and requires very little 
feedback. This is controlled by the 
3.3pF capacitor in series with the 
crystal. This should be adequate for 
most modern crystals, but this value 
may have to be increased to as high 
as lOpF for some less-active crystals. 
In any case, keep the value as low 
as possible. 

The 10K decoupling resistor may 
appear to be rather high. However, 
this is necessary to keep the ratio of 
the lOOKHz crystal oscillator output 
in the proper relationship to the VFO 
output. Remarks relating to the 50pF 
trimmer for the VFO, also apply for 
the 20pF trimmer for the crystal 
oscillator. 

The 1MHz crystal oscillator is not 
particularly critical as far as accuracy 
is concerned. An important point to 
watch, however, is the choice of a 


1 Instrument case, 7\in x Sin x 4in. 
1 Chassis, 7$in x 3$in x liin. 

1 Mains transformer , 6.3 V sec . 

1 Vernier dial. 

4 Toggle switches, SPST. 

1 Crystal, lOOKHz . 

1 Crystal, 1MHz . 

2 Sockets to suit crystals . 

/ 3.7mH coil. 

3 2.5mH RF chokes. 

2 Coaxial sockets. 

2 Insulated terminals. 

5 Transistors, 2N697, BF115, etc. 
1 Transistor, BF115 or equiv. 

1 Transistor, 2N3638A, OC170, or 
equiv. 

1 Miniature tagboard, 27 pairs of 
tags. 

1 Miniature tagboard, 14 pairs of 
tags. 

1 Miniature tagboard, 12 pairs of 
tags. 

1 Miniature tagstrip, 2 tags. 

4 Knobs. 

2 Power diodes, EM401, OA610, or 
similar. 

1 Zener diode, ZG12, OAZ213, or 
similar. 

1 50K linear potentiometer. 

1 2-gang variable, 10-415 pF. 

1 Midget variable, 50pF. 

2 Midget variables, 20pF. 


RESISTORS 


(itV unless specified) 


1 

150 ohms 

2 2.7K 

1 

270 ohms 1W 

3 3.3K 

1 

470 ohms 

4 4.7K 

2 

IK 

3 10K 

1 

IK 1W 

2 18K 

1 

1.2K 

1 22K 

1 

1.5K 

1 33K 

2 

2.2K 

1 39K 


CAPACITORS 
1 3.3pF NPO ceramic. 

1 27pF ceramic. 

1 150pF Styroseal. 

1 270pF Styroseal. 

1 330pF Styroseal. 

3 470pF Styroseal. 

4 680pF Styroseal. 

2 .OOluF 160V plastic. 

1 .0022uF 160V plastic. 

1 .0056uF 160V plastic. 

1 .0068uF 160 V plastic. 

3 .01 uF 160V plastic. 

1 .027uF 160V plastic. 

2 0.1 uF low voltage ceramic. 

3 500uF 16VW electrolytic. 

SUNDRIES 

Power flex and plug, rubber grom¬ 
met, clamp, spacers, screws, nuts, 
solder lugs, hookup wire, solder, 
etc. 
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Take another look at 


Scope Soldering Irons quick¬ 
est heating — highest efficiency — 
greatest value. The Exclusive "Switch-Ring” 
is featured on the Deluxe Iron, while the 
revolutionary Miniscope offers an adjustable 
switch-lever for fingertip control. Vibroscope 
etches on any metal with lasting results. 


★ SPEED 

★ CONVENIENCE 

★ ECONOMY 

★ VERSA TILITY 


MINISCOPE 

$ 5.28 


VIBROSCOPE 

$ 3.50 


DELUXE 




Both De Luxe and Mini- 
scope Irons are beautifully 
presented in a handy re¬ 
usable plastic pouch-pack, 
complete with one spare 
tip and two spare elements. 


TRANSFORMER BY NATIONAL Mini 
scope and De Luxe operate on voltages 
from 2.5V to 6.3V A.C. or D.C. or from 
240V A.C. mains through a "National 
Scope Transformer" fitted with 6ft. 3-core 
flex and 3 pin mains plug. $7.65 


AVAILABLE ALL ELECTRICAL TRADE SUPPLY HOUSES AND HARDWARE STORES 


THE FULL GUARANTEE APPLIES WHEN IRON IS USED WITH A NATIONAL TRANSFORMER 


i 


AUSTRALIAN & OVERSEAS AGENTS: 

Wm. J. McLELLAN & CO. PTY. LTD. 

THE CRESCENT, KINGSGROVE. 2208. N.S.W. 50 0111 

VICTORIA: 

I. R. H. GROUP SALES VICTORIA TASMANIA: W. P. MARTIN PTY. LTD. 
202 Bell Street, PRESTON. 480 1211 202 Argyle Street, HOBART. 


S. AUSTRALIA: COLLETT & CANT PTY. LTD. 
103 Halifax Street, ADELAIDE. 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
42-46 Cable Street, WELLINGTON, C.3 

N.Z.: H. W. CLARKE (N.Z.) LIMITED 
10Teed St., New Market, AUCKLAND, S.E.l 



W. AUSTRALIA: I. W. HOLMAN & CO. 

249 James Street, PERTH 

QUEENSLAND: K. H. DORE & SONS 
505-507 Boundary Street, BRISBANE 

ALSO TOWNSVILLE AND ROCKHAMPTON 


COUPON 


Please forward free illustrated literature and specifications 


SUL 


•Wm. J. McLellan & Co. Pty. Ltd. 

2 the CRESCENT, KINGSGROVE, 2208. 

■ N S W. TELEPHONE 50 0111. 


Name- 


Address .... 


My usual supplier is... 
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The underneath view shows the general layout, includ¬ 
ing the mounting of the two wiring tagboards. These 
boards can be related back to the wiring diagrams 
showing how we disposed the components. 


suitable transistor. A low-gain tran¬ 
sistor is not satisfactory here and the 
2N697 should not be used. The BF115 
or similar high-gain types will be 
satisfactory. Once again, the same 
comments apply regarding the 50pF 
trimmer. 

A supply voltage of 12 volts at 
about 12 milliamps is obtained from 
a mains transformer. The prototype 
uses a 240 volt transformer with a 
6.3 volt secondary in a voltage-doubler 
arrangement. A ZG12 or OAZ213 
zener diode gives 12 volts regulated 
after passing through the 270 ohm 
resistor. This is followed by another 
500uF electrolytic and a IK 1W bleed 
resistor. Builders who may prefer to 
operate the unit from a 12 volt battery, 
may dispense with the mains supply 
and fit a battery in the space which is 
left. 

Physically, we have fitted this unit 
into our small instrument case which 
measures 7 Jin x 5in x 4in. This makes 
a compact unit and so takes up little 
of the valuable desk space. The switch¬ 
ing facilities are such that complete 
flexibility of operation is possible. Any 
combination of oscillator may be used 
as required. The adjustable trimmers 
are also brought out to the front panel, 
so allowing of easy adjustment of all 
the oscillators against the reference. 
Also on the front panel, is the level 
control, which allows the operator to 
adjust the output level to suit the 
signal to be measured. As mentioned 
before, a terminal and coaxial socket 
are brought out on the front panel, as 
well as a parallel pair on the back 
of the case. 


This wiring board 
shows how we placed 
the components for 
the VFO and its low- 
pass filter. Note the 
two 680pF capacitors 
in parallel. 


From a physical and mechanical 
point of view, the dial presented the 
greatest problem. We feel that this has 
been solved satisfactorily by using a 
vernier dial of Oriental origin. This is 
the 70mm version and is available 
through Messrs Watkin Wynne and 
many dealers. This particular unit is 
provided with a special vernier on the 
scale and allows the scale to be divided 
up into 1,000 divisions. Although the 
action could not be considered as 
“silky,” it is sufficiently smooth for 
the job. 

Some builders who have the facili¬ 
ties, may prefer to make up a dial 
from various components, using pos¬ 
sibly the Jackson Bros, dual ratio 
planetary drive. This is really smooth 
and positive and it would be worth 
the extra trouble. 

The unit is built on a chassis 
measuring 7Jin x 3 Jin x ljin. Al¬ 
though there is no spare space on the 
chassis, the layout has been arranged 
so that everything fits in without undue 
cramping. The power transformer is 
mounted at one end. The rest of the 
power supply components are mounted 
on a miniature wiring board and this 
assembly is mounted on spacers im¬ 
mediately above the transformer. This 
makes the power supply a complete 
unit in itself. The power supply may 
be left out and the space can be used 
for a battery supply instead. 

Due to the small amount of space 
available, we strongly suggest that you 
stick to the original layout. This does 
not mean that, with some careful 
thought, some modifications could not 
be made. 


If small size is not important, then 
the whole unit could be scaled up and 
fitted to a larger chassis and case. This 
could permit the use of a bigger dial 
assembly. Also, the wiring boards con¬ 
taining the VFO and the lOOKHz 
crystal oscillator could be moved fur¬ 
ther apart, reducing the possible ten¬ 
dency for the VFO to lock in, When 
tuned within a few Hz of the lOOKHz 
crystal. 

So much for the larger chassis and 
case. Let us return to the original. 
The chassis is held in the case by 
two screws functioning as studs on the 
back skirt of the chassis. These two 
studs protrude through two matching 
holes in the back of the case. Two 
nuts, when screwed up on to the studs, 
pull the chassis and front panel into 
position. There are three more larger 
holes in the back of the case for the 
outlets and the power flex. Another 
large hole on the bottom Of the case, 
is so positioned that the slug in the 
VFO coil may be adjusted with the 
unit in its case. The front panel is 
fixed to the chassis with the bushes, 
etc., of the bottom line of controls. 

From a constructional point of 
view, there should be no problems. 
There are no critical aspects either but 
good quality components should be 
used throughout, if the best perfor¬ 
mance is to be realised. Diagrams are 
given for the wiring boards and this 
should make the wiring job quite easy. 
Wiring between the top and bottom 
of the chassis, except for the gang, is 
via a grommet hole just behind the 
level control. Some mlodifications may 
be necessary if you use crystals re¬ 
quiring sockets different from those 
which we used. 

The large wiring board under the 
chassis contains the lOOKHz crystal 
oscillator, the 1MHz crystal oscillator, 
the buffer-amplifier, the mixer and the 
emitter-follower. The small board con¬ 
tains the VFO and its lowpass filter. 
These two boards are held together 
with two screws and 5/16in spacers. 
An “L” shaped bracket is fixed to 
each end of the large board and the 
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THE 

WORLD’S FIRST 
CARTRIDGE 
TAPE RECORDER 


MODEL X-1800SD 


Only with Akai’s X-1800SD can you transcribe from the open reel 
to the cartridge and from any sources of sound. The 8 track stereo 
cartridge tape recorder contains One Micron Gap Head, which makes 
possible the truly distinctive great stereo sounds. In the case of 
the open reel, this super deluxe model includes the Cross Field Head, 
assuring you of the widest possible frequency response range at 
slow speeds. 

Now 


enjoy anywhere at any time your own personally 


you can 
recorded cartridges. 

For the less sophisticated, but still wanting real pleasure, model 
1800 is just the one. even though it does not have the Cross Field 
Head. There is a retail price difference, althogh it also comes in 
an impressive oil finished wooden cabinet and has most of the 
great features as the super deluxe modeL 


MODEL 1800 


0AKAI 


AKAl ELECTRIC CO., LTD. 
N.S.W. : Magnecord Australasia Pty., Ltd. 
210 Clarence St. f Sydney Victoria: Mag¬ 
necord Sales & Service, 3-Albury Rd., 
North Balwyn Queensland: Magnecord Sales 


HIGASHIKOJIYA CHO OHTA KU TOKYO JAPAN 
& Service, 399 Montague Bd., West End; 
Brisbane S.A.: Magnecord Sales & Service, 
8 Arthur St., IJnley W.A.: Tedco Pty,, Ltd. 
579 Murray St., Perth 
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brackets are then screwed to the ends 
of the chassis. Where the two boards 
are held together near the middle of 
the chassis, a spacer is brought across 
to the back skirt of the chassis and 
screwed to it. This holds the boards 
steady and avoids frequency shift due 
to vibration. 

Three earth points are provided 
under the chassis. Two are under the 
screws for the back of the gang and 
the other is also under a gang screw, 
nearest the level control. On top of 
the chassis, the VFO coil is earthed 
under a lug on a screw on the back 


With only the power switch on, 
the buffer-amplifier, mixer and emitter- 
follower stages are all running but 
all the oscillators are disabled. Switch 
on the 1MHz crystal oscillator and 
check for either the fundamental or 
a harmonic in the receiver. If the 
crystal does not oscillate, make sure 
that you have about 30pF of the 50pF 
trimmer in circuit. Wind the level 
control up and down and see that 
it is working. Switch off the 1MHz 
crystal. 

Switch on the lOOKHz crystal oscil¬ 
lator. Without altering the receiver 


be cured by increasing the 470 ohms 
resistor to such value that this trouble 
disappears. 

If you do not have access to a 
CRO, then the 470 ohms resistor 
should be increased if possible, con¬ 
sistent with reliable oscillation over 
the full range. 

Still with the receiver tuned to the 
same frequency, leave the VFO on 
and switch on the lOOKHz crystal 
oscillator as well. Now tune the VFO 
towards the low frequency or lOOKHz 
end. You should be able to detect 
a heterodyne of the VFO beating with 


The wiring diagram at 
right shows the details 
of the lOOKHz crystal 
oscillator , the 1MHz 
crystal oscillator , buf¬ 
fer-amplifier , mixer and 
emitter-follower . 


Below , the power 
supply board. Note the 
earth lugs to the hold¬ 
ing down screws. Care 
should be taken when 
terminating the mains 
leads to the board. 




POWER SUPPLY 


of 'the gang. The power supply earth 
connections are taken via (the standbff 
spacers. These spacers, by the way, are 
fixed to the transformer mounting 
screws and the spacers are just long 
enough to give sufficient clearance for 
the board -above the transformer. 

The assembly and wiring df the 
components should be done With some 
thought as to the proper sequence. This 
is rather important in some instances, 
to avoid having to remove an item 
already fitted, to add one which should 
have been put in earlier. In a few 
cases, it may be necessary to “goose¬ 
neck” some leads, to fit in with the 
assembly pnd wiring. This practice 
should be avoided on the VFO wtiring 
but no harm will be done on any 
other part of the unit. 

There is one nasty trap for the 
unwary in the wiring of the lOOKHz 
crystal oscillator. You will notice on 
the circuit that there is one PNP 
transistor among all the other NPN 
types. Make sure that you get this 
transistor wired in the right way 
around. 

Having finished the assembly and 
wiring, a check should be made for 
any possible errors. After this, the 
power is switched on and if there 
are no signs of distress, the job of 
setting up the instrument can start. 
A receiver covering at least the broad¬ 
cast band is essential and a CRO is 
very desirable. 


tuning, you should be able to detect 
a signal from the crystal. Assuming 
that all is well, switch off the crystal. 

Switch on the VFO and feed the 
output from the terminal on the in¬ 
strument, into a CRO. Vary the VFO 
over the full range and watch the 
wave-form on the CRO. There may 
be a variation in amplitude by as 
much as 2:1, being lowest at the low 
frequency end. This is in order but 
the waveform should remain a sine 
wave throughout the range. If the 
waveform tends to “double” towards 
the low frequency end, then the VFO 
is oscillating too vigorously. This can 


the crystal. Zero beat may be reached 
before you have the gang meshed 
to within 1 per cent of the end. On 
the other hand, zero beat may not be 
attained. In any case, the slug in the 
VFO coil should be adjusted to zero 
beat the VFO, at the desired point 
on the dial. Run a 5/32in Whit, lock¬ 
nut over the thread on the shank of 
the slug and lightly lock the slug in 
this position. 

Now we have to set the 50KHz 
position at the other end of the VFO 
scale. This can be done by shifting 
the VFO tuning by a few KHz at a 
time and by following the signal along 


MODEL C.P.4 



Polycarbonate Clear Thermoplastic 
METER HOUSING 

... is Tougher—more Heat Resistant 
and practically Indestructible! 

0 Can be supplied for all Moving Coil and Moving Iron ranges and 
functions. 

0 The Moving Coil version is normally equipped with Taut Band Sus¬ 
pension and is virtually indestructible (tests included being dropped 
25ft. to a concrete path, as well as the usual controlled bump and 
vibration tests). 

0 Available with ultra-modern rear-of-panel mounting excutcheon as an 
optional extra. 

For further details contact 

PATON ELECTRICAL PTY. LTD. 

90 Victoria Street, Ashfield, N.S.W. 71-0381 (6 lines) 
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never before, such 
ease of control 
and play-back quality! 

the TobiJtmBnti 


"Compact Companion" 



Portable Cassette 
Recorder 
Model TC-910 


Only Tobisonic gives 
you such an outstanding range of features and accessories! 


Here is the cassette recorder that has 
to be seen and heard to be believed. 
The Tobisonic "Compact Com¬ 
panion" is superbly engineered and 
features controls so simple that you 
can make perfect recordings and 
play back anywhere (even while 
walking); or you can enjoy fine 
reproduction from international 
standard pre-recorded Philips-type 
cassettes. The exclusive cassette 
ejector design enables quick and easy 
loading, and the 5" x 3" oval PM 
dynamic speaker and acoustically 
designed cabinet gives reproduction 
quality never before available in a 
cassette recorder. Ideal, too, for 
students, secretarial work, and 
"tape-spondence". 


With the "Compact Companion" you get: Cassette Ejector, A/C/D/C (Built-in Adapter), Automatic 
Stop at End of Tape, Extra. Large Speaker, Safety Erase Feature, Base Treble Control, Volume Control, 
VU-Meter, Battery Life Indicator, Fast Forward, Push Button Controls, Remote Control Microphone, 
External Jack (Extension Speaker and Earphone Jack), Two-Tone Case, Convenient Carrying Handle, 
Built-in Monitor System, Batteries, Remote-Control Microphone, C-60 Cassette, AC Cord, AUX-Cord 
and Earphone . . . and all for under $100! 

Don't forget that the popular reel-to-neel model TP570 is also available at the same price. 


MAGNECORD AUSTRALASIA PTY. LTD., Interstate Agents: Maurice Chapman Magnecord Pty. Limited 
PUADMAM uni IQC om n I ADCMPC ex Telephone No. 85-4654, Melbourne. Neil Muller Pty. Limited. 

OnArMAIM nUUot, Z\\) OLAHhlMOt o I Telephone No. 71-1162, Adelaide. Chandlers Pty. Ltd. 

SYDNEY. PHONE 29-1704 Telephone No. 31-0341, Brisbane. 
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on the receiver. The point is being 
approached when you can hear the 
two sidebands approaching each other, 
until zero beat is reached. Zero beat 
should be adjusted with the VFO 
trimmer, to ia point which is about 
4 per cent in from the end of the dial 
scale. 

Repeat this process at each end of 
the scale until correct adjustment is 
achieved at the desired points. 

Now we are ready for the serious 
job of calibrating the VFO. The fre¬ 
quency range of the VFO as we now 
know, is from 100-150KHz. Let us 
consider the tenth harmonic of this 
range. This will be from 1000-1500- 
KHz, right in the broadcast band. 
In accordance with the regulations 
governing broadcast station frequency 
allocations, each station must maintain 
its frequency to within ±10Hz of its 
assigned frequency. These stations, 
therefore, make an ideal standard of 
reference for our calibration process. 

By using the tenth harmonic of our 
VFO and by beating it against each 
of the broadcast stations, which are 
happily lOKHz apart, we can deter¬ 
mine calibrations for the VFO at 
lKHz intervals. Furthermore, even if 
the reference station were the full 


points on the dial scale. As a guide 
as to where you can expect these 
points, we have reproduced our own 
calibration chart for the prototype. 
This chart will also be of considerable 
help in the location of all the other 
points on the scale. You will notice 
that the scale figures have some slight 
irregularities in the spacing between 
adjacent readings. This is due to slight 
inaccuracies in the engraving on the 
dial scale and we had no choice but to 
follow it. 

One way of fixing the above points 
on the dial, is to identify stations on 
1100, 1200, 1300 and 1400 KHz. These 
stations are tuned in that order and 
the VFO harmonic is brought to zero 
beat and the dial scale calibrations are 
recorded. If you live in the Sydney 
area, these points can be determined 
from the local stations. In this case, 
you will have to switch on the lOOKHz 
crystal. For the lOKHz point, tune to 
2FC on 6lOKHz, or 2UW on 11 lOKHz 
and adjust the VFO to zero beat. For 
the 20KHz point, tune to 2KY on 
1020KHz. For the 30KHz point, tune 
to any one of 2GB on 870KHz, 2CH 
on 1170KHz, or 2SM on 1270KHz. 
And for the 40KHz point, tune to 
2BL on 740KHz. 

From this example, you may be able 


FREQUENCY 
METER 
UNDER TEST 


BROADCAST 

RECEIVER 



AERIAL TERMINAL 


Thh f is the suggested 
setup for VFO calibra¬ 
tion. The germanium 
diode generates har¬ 
monics. 


to select other stations in your own 
locality. In any case, having set these 
major points, switch off the lOOKHz 
crystal if you have just used it and 
proceed with the rest of the calibra¬ 
tions at each KHz across the dial. 

We will start at 101 KHz and for 
this, you need to tune in a broadcast 
station on lOlOKHz. Next, the 
102KHz point is determined from a 
station on 1020KHz, and so on. Now 
this process calls for some care, but 
with the help of the calibration chart 
of our prototype, you should not find 
it difficult. It is not necessary to iden¬ 
tify each station, nor is it necessary 
for it to be strong enough for you 
to be able to even hear the program 
properly. Only a weak signal is need¬ 
ed to produce a heterodyne. To this 
end, thoughtful use of the level control 
will be helpful in getting a good hete¬ 
rodyne. 

Having calibrated the VFO, the 
main job is now complete. Assuming 
that you are able to tune in WWV 
on say 15MHz, or you can tune 
another standard frequency station, 
then do so and switch on the lOOKHz 
crystal and adjust it to zero beat with 
the appropriate trimmer. Then switch 
on the 1MHz crystal and adjust it to 
zero beat. The (adjustment and calibra¬ 
tion are now complete. 

Before the instrument is ready for 
convenient use, a chart, perhaps one 
similar to the one of our prototype, 
should be prepared. The chart should 
be self-explanatory, particularly after 
a couple of examples have been given. 
One point is worthy of mention. To 
make the chart a little easier to read, 


10Hz from its correct frequency, we 
are effecively dividing that error by 
10 and so our points on the dial can 
be determined very accurately indeed. 

The equipment needed for this job is 
a broadcast receiver with reasonably 
good sensitivity, selectivity and dial 
calibrations. The latter is not essen¬ 
tial but it does make the job easier 
and quicker. The only other item need¬ 
ed is a germanium diode, such as a 
1N60A, OA91, etc. Some other re¬ 
quirements are a reasonable ambunt of 
care and patience and the job must 
be done at night, preferably when re¬ 
ception is free of atmospherics on 
wanted distant stations. 

The block diagram shows the setup 
for the VFO calibration. The ger¬ 
manium diode is needed to generate 
the harmonics of the VFO for this 
process. The receiver and frequency 
meter should be switched on and 
allowed to stabilise for about one hour 
before calibration is started. Having 
set the lOOKHz and 150KHz points 
fairly closely before, it now remains 
to set these two points accurately be¬ 
fore the intermediate points are added. 
The tenth harmonics of these two fre¬ 
quencies are lOOOKHz land 1500KHz, 
respectively. There are three broadcast 
stations in Australia sharing the 
lOOOKHz frequency. They are 3HA, 
6PM and 4RO. There are two stations 
sharing 1500KHz and these are 2BS 
and 3AK. 

At least one of these stations should 
be identified on each frequency. Then 
the VFO is heterodyned and the zero 
beat adjusted to the wanted position 
on the dial. 

The next step is to locate at least 
closely, the 10, 20, 30 and 40KHz 


PHOTOMULTIPLIER TUBES 

HAMAMATSU TV CO. LTD. 

HIGH PERFORMANCE—LOW COST 

PM TUBE RESPONSE 

HTV-RI06 
HTV-RI36 
HTV-RI66 
HTV-RI96 ^ 

HTV-R2I3 

1,600 to 6,500°A 
1,600 to 8,000°A 
1,600 to 3,200°A 
1,000 to 12,000°A 
1,850 to 8,000°A 

Critical Applications 

Wide range spectral response 
U.V. Range 

Vis. and infrared range 

U.V. to near IR Range 

OTHER TUB 

FOR 

S 

TE< 

Springs 

ES AVAILABLE R212, 913A, IP2I, IP22, IP28 

9 Stage, side-on types, 11 pin base 

: FULL DETAILS PLEASE CONTACT 

OLE AUSTRALIAN AGENTS: 

:htron pty. ltd. 

rale Road, North Springvale, Victoria. 
Phone: 5607133 
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TERRIFIC TV ! 


6 ONLY 25" FRINGE TV SETS! 


13 CHANNELS - 


220-260v. - A MUST for 
all car owners, cara¬ 
vanner^, hobbyists and 
garages, etc. 

Wi 11 charge 6v. or 12v. 
battery overnight. 

ONLY 

$25.00* 


FAMOUS FERRIS "FI REPULSE” 

TRANSISTORISED IGNITION SYSTEMS! 

A sure start in any weather - 
even with battery voltage as 
low as 4 volts. 

NORMAL RETAIL 

OUR PRICE JUST $39.00* 


MODERN CABINET STYLING IN MAPLE, TEAK 
OR WALNUT - BRAND NEW CONDITION! FULL 
MANUFACTURER'S WARRANTY! 

Country orders welcome. 


"PEAK" 5 AMP BATTERY CHARGERS! 


MANUFACTURER'S SURPLUS TV CABINETS ... FANTASTIC VALUE! JUST $29.50* 
Modern lowboy styling in maple, walnut or teak , including legs & back. 




RECONDITIONED 
"TELSTAR" 
TRANSISTORISED 
TV DE-SNOWER 
AMPLIFIERS 

As new - with 90 day 
warranty I 

Hurry - only 1imited 
number available. 


RECONDITIONED ANTENNA ROTATORS 



JUST $32.00 * 


Multi-directional 
"AUTOMATIC" MODa 


viewing at your fingertips! 
- ONLY $58.00# 


"COMPASS" MOOEL - ONLY $45.00# 


TV ANTENNA 
CHIMNEY MOUNT 


KIT 


COMPLETE WITH 

8 ft. mast, 30 ft. ribbon, snap- 
on and wood thread insulators, 
plug'and socket! 


# ONLY $6.00 



SUPERSEDED 
MODELS - 
FAMOUS 
"CROSSFIRE" 
CHANNEL TV ANTENNAS 


element, 
element, 
el ement, 
element. 


Ch. 

Ch. 

Ch. 

Ch. 


0-11 

1-11 

1-11 

1-11 


JUST $35* 
JUST $30* 
JUST $20* 
$10.50* 


ALSO "MONSTER" SUPER FRINGE 
10 EL. Ch. 0, YAGI ANTENNAS 

- ONLY $25. !!!! * 


ALL PRICES INCLUDE SALES TAX. ENCLOSE CHEQUE, POSTAL NOTE OR MONEY ORDER. 

% PLEASE ADD FREIGHT OR POSTAGE. 

WEIGHT WHEN PACKED 

25" TV Sets - 112 lbs.. Battery Charger - 12 lbs., Fi repulse - 4 lbs., TV Cabinets - 42 lbs.. 
Automatic or Compass Rotator - 19 lbs., Telstar - 3 lbs., TV Antenna Chimney Mount Kit - 13 lbs. 
Crossfire 30 el. - 23 lbs., 23 el. - 16 lbs., 16 el. - 12 lbs., 8 el. - 6 lbs. 

10 el. "Monster" Yagi - 15 lbs. 


^ UNIVERSAL CAR RADIOS 

7 ^ 3 McELHONE STREET, EAST SYDNEY, N.S.W. 2011 - PHONE 35-4511 &.35-4356 

ALSO AT 336 PARRAMATTA RD., BURWOOD, N.S.W., 2134, PHONE 74-2525 S 74-1486 
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we typed the second column giving 
the complementary frequencies, in red. 
Also the KHz/Div. column is offset 
so that the figures concerned appear 
in between the two readings to which 
they refer. 

To use the instrument to make a 
frequency measurement, a certain 
amount of practice and care are need¬ 
ed, otherwise it is easy to make a 
wrong reading. By way of an example 
we will take the extreme case where 
we can only be sure of frequency as 
read off the receiver, to the nearest 
MHz. 

Take the output from the instru¬ 
ment and feed it either directly into 
the aerial terminal of the receiver, or 
place the lead close to the aerial 
lead. This, combined with use of the 
level control, can only be determined 
by experiment and experience. 

Switch on the 1MHz crystal and 
tune the receiver to the nearest har¬ 
monic to the signal to be measured. 
We will assume that 'this point is lower 
in frequency and that it is at 14MHz. 
This crystal Way be left on but as 
We have finished with it, we can switch 
it off. 

Switch on the lOOKHz crystal. Its 
140th harmonic should appear in the 
receiver. Tune the receiver towards the 
wanted frequency and count the num¬ 
ber of lOOKHz harmonics which you 
tune across, prior to reaching the 
wanted signal. We will assume that 
two harmonics have been tuned across 
and that we reach the wanted signal 
before tuning across the next lOOKHz 
harmonic. This means that the signal 
to be measured is between 14.2 and 
14.3MHz. 

The next point to decide is whether 
the signal is on the low or the high 
side of 14.25 MHz. Now switch on the 
VFO and tune it to 50KHz. Tune the 
receiver from 14.2MHz and deter¬ 
mine which signal you reach first, 
the 50KHz point or the signal to be 
measured. Just to make this example 
as difficult as possible, we will assume 
that the 50KHz point is reached first. 
This means that the wanted signal is 
above 14.25MHz. 

Now tune the wanted signal on the 
receiver. Then tune the VFO away 
from the 50KHz point and zero beat 
it against the signal. Using our calibra¬ 
tion chart for this example, we will 
assume that the dial reads 212. This 
falls between 56 and 57KHz. The fre¬ 
quency has now been determined to be 
between 14.256 and 14.257MHz. This 
may be near enough but we can take it 
another step further. 

The KHz/Division column, for the 
reading between 56 and 57KHz, indi¬ 
cates that each division is equal to 
.04KHz. We must therefore add 
6 x .04, or 0.24KHz to the 56KHz 
reading. This gives a final reading of 
14.25624MHz, or 14,256.24KHz. 

This all sounds rather arduous and 
indeed it is but we must remember 
that extra steps and precautions must 
be taken to make any measurement 
to a high order of accuracy. In spite 
of the apparent complexity of the 
operations, practice soon makes the job 
quite easy and quick. Generally, the 
frequency to be measured is known 
fairly closely, before any serious meas¬ 
urement is undertaken. This means that 
many of the preliminary steps do not 
have to be taken. 


ADDITIVE FREQUENCY METER 


KHz 
0 00 
99 
98 
97 
96 
95 

94 

95 


8 92 
9 91 
10 90 

11 89 

12 88 

13 87 

14 86 

15 85 

16 84 

17 83 

18 82 

19 81 

20 80 

21 79 

22 78 

23 77 

24 76 

25 75 


Dial 

000 

968 * 

941" 

913 = 

8881 

865“ 

844 = 

824 = 

805 s 
787 = 
769 = 
754“ 
737“ 
72i: 
706 ~ 
691” 
6 IT' 
663”' 
647*' 

ttZ' 
619"' 
606 =< 
592 =< 
578 *- 
564* ‘ 
551“‘ 


KHz/ 

Div. 

.0313 

.0370 

,0360 

,0400 

-0435 

0475 

,0500 

0525 

0556 

0556 

0670 

0590 

0625 

0670 

0670 

0715 

0714 

0625 

0830 

0625 

0770 

0714 

0714 

0714 

0714 

0714 


KHz Dial 

25 75 551 

26 74 


27 73 

28 72 

29 71 

30 70 

31 69 

32 68 

33 67 

34 66 

35 65 

36 64 

37 63 

38 62 

39 61 

40 60 

41 -59 

42 58 

43 57 

44 56 

45 55 

46 54 

47 53 

48 52 

49 51 

50 50 


536 
520 ; 
506 
491 ; 
475 ; 
461 
444 : 
427 : 
413 : 
395' 
377' 
358* 
339 = 
318- 
297“ 
277“ 
254 = 
23i: 
206 ~ 
183 = 
158* 
1331 
108" 
083 = 
040= 


KHz/ 

Div. 

.0714 

.0625 

.0714 

.0670 

.0625 

.0714 

.0590 

.0590 

.0714 

.0556 

.0556 

.0525 

0525 

0475 

0475 

.0500 

.0435 

.0435 

.0400 

.0435 

.0400 

.0400 

.0400 

.0400 

.0230 


This calibration chart is for the 
prototype and can be used as a 
guide for calibrating other units. 


Although great care has been taken 
to eliminate harmonics from the VFO 
and so avoid confusion, the 
problem of spurious responses is nearly 
always with us. When we are making a 
frequency measurement, the in¬ 
struments involved cannot differentiate 
between the wanted signal and others 
which may creep into the picture. For 
instance, we have many harmonics 
coming from the frequency meter and 
there is possibly more than one oscilla¬ 
tor in the receiver. These can com¬ 
bine to form all sorts of responses. 
Usually the heterodyne which is the 
correct one is that which has 
the slowest tuning rate. The unwanted 
ones usually tune at a faster rate. 
Care and experience are all that can 
be used to combat this problem. 

The writer has installed this fre¬ 
quency meter with 'the Deltahet re¬ 
ceiver and with the usual care, the 
above problems are overcome, in spite 
of three oscillators running in the re¬ 
ceiver. Another point of interest, the 
coaxial output from the frequency 
meter is fed into the coaxial aerial 
input to the receiver and in parallel 
with the aerial. The level control is 
then used to inject the correct level 
from the frequency meter, to match the 
strength of the received signal. 

Unless you want the best possible 
accuracy of which the instrument is 
capable, then it may be switched on 
from cold and used immediately. The 
amount of frequency drift Of 
the lOOKHz crystal is negligible and 
the drift of the VFO is of the order 
of 20Hz in the first hour, after a cold 
start and measured at 150KHz. Meas¬ 
ured under the same conditions but at 
lOOKHz, the drift- is about 9-10Hz. 

With the Additive Frequency Meter 
finished, you have an instrument which 
more than meets the requirements of 
the Amateur Operator’s Licence and 
one which can be used for numerous 
jobs, such as calibration of other 
equipment and a sub-standard of fre¬ 
quency, to boot. B 





NEW PHILIPS STEREO CASSETTE 
RECORDER — MODEL EL3312 

This new Philips cassette recorder features 
clearly arranged controls and connections; 
the EL3312 Is a further development of 
this popular recording/playback system. 
Musi-cassettes are now available with a 
wide selection of pre-recorded music . . . 
the all-transistor amplifier of the EL3312 
provides high quality, stereophonic repro¬ 
duction. Recording is quite simple — tape 
speed is 1%ips — playing time is 2 x 45 
minutes. Write for full details and an 
EMQ. 


PE TURNTABLES 

AT AUSTRALIA’S LOWEST PRICE! 

Model PE 34 turntables are now available 
. . . you’ll save a small fortune at Encel 
Electronics. Ask for an EMQ or a trade-in 
valuation. 


WHARFEDALE SPEAKERS 

A complete range of world famous Wharfe- 
dale sound reproducers is always available 
at Encel Stereo Centres . . . write or 
call for an EMQ or a trade-in valuation. 
Models include Super 3, Super 5, Super 8, 
Super 10 RS/DD, Super 12 RS/DD, 
W12/FRS, W15/RS, PST/4, 8” Bronze 
RS/DD, 10” Bronze RS/DD, Golden 10 
RS/DD and the 12RS/DD. Complete en¬ 
closures available include the “Denton” 
and the “Super Linton”. 


ASK FOR AN AKAI EMQ! 

All Akal models ana now in stock . . . 
M8, M9. X4, X150D, 1710, 355 and 3000D. 
Trade-in valuations and end-user prices 
are more than just attractive at Encel 
Electronics. Prove It by getting your pricel 


DUAL 1019 TURNTABLE PRICE SLASHED! 

And the price is so low we cannot adver¬ 
tise It. Ask for your quotation or write 
for an EMQ. 


SOUND MODEL SRQ-602X SOLID STATE 
TUNER/AMPLIFIER 
OVER 100 WATTS MUSIC POWER! 

With a frequency response of 20-20,000 Hz. 
± 1 dB. the SRQ-602X features an extremely 
selective AM tuner and sens, for magnetic 
pickups of 3 mV. 29 transistors and 19 
diodes/rectifiers. Sides of the cabinet are 
selected Danish teak and this handsome 
amplifier will grace any lounge 
room. Write for derailed specifi- ^ gg 


cations. Inc. Sales Tax 


NEW JANSZEN SPEAKER SYSTEMS WITH 
ELECTROSTATIC ELEMENTS 

The all new Janszen Z600 speaker system 
is revolutionary in design and construction 
— provides a magnificent “transparent” 
sound. Response is 30 to beyond 30,000 
Hz. The natural treble response results 
from the use of Series 130 Janszen mid/ 
high range radiators — electrostatic units 
with 176 push-pull sheathed conductors. 
The bass reproducer is the Janszen Model 
350B dynamic. Impedance is 8 ohms only. 
Encel pride is $178 for the Z600 . . . 
and a variety of finishes are available. 
Truly an audiophile’s delight. Ask for 
copies.of elated reviews. Encel 
price (including Sales Tax) . $1/0 
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ROTATING SYSTEM 
LOUDSPEAKERS FOR 
ELECTRONIC ORGANS 



This article explains the principles behind 
Leslie type loudspeakers and goes on to describe 
r the construction of a generously proportioned 
system intended for use with a home constructed 
electronic organ. The article could provide the 
starting point from which individual readers 
could build up a rotating loudspeaker system to 
suit their own particular requirements. 


The most obvious and the routine 
method of radiating sound from an 
electronic organ is by means of one 
or more loudspeakers, suitably and 
conventionally baffled. In a single-unit 
instrument, the loudspeaker(s) are 
mounted behind cutouts, usually in the 
front panel below the keyboard and 
above the pedal clavier. 

While compact and convenient, this 
arrangement usually suffers some limi¬ 
tation in the effectiveness of the baf¬ 
fling which can be provided and the 
efficiency with which the sound can be 
propagated. 

A logical “next step” in improving 
the performance of an electronic organ 
is to associate with it a generously de¬ 
signed remote loudspeaker system, 
which can provide good fundamental 
bass output and which can propagate 
the sound from a position in the build¬ 
ing where it will be heard to advant¬ 
age, and enrich itself with natural re¬ 
verberation. 

Where the basic organ makes avail¬ 
able its different voices from two or 
more channels, additional remote loud¬ 
speakers may be used, with or without 
supplementary amplifiers, to obtain a 
dispersion of sound sources, more 
akin to what occurs naturally with a 
pipe instrument. 

Despite such measures, a charge 
levelled against electronic organs is 
that, while large amplifiers and elabor¬ 
ate loudspeakers can make them loud, 
the basic tone structure is too simple 
and too rigid, particularly where the 
tone generator system employs a 
sequence of frequency-locked dividers. 
Lacking is the acoustic “interest” 
which is present when the sound is 
being built up from a large number 
of dispersed and independant pipes, 
which are nominally in tune but not 
phase locked. 

The problem has been countered in 
electronic organs by the use of separ¬ 
ate oscillators in a limited number of 
designs, by the free use of variable- 
speed variable-depth vibrato and/or 
tremolo, and by the use of synthesised 
echo (reverberation). With such re¬ 
sources, good design and good playing 
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technique, electronic organs can pro¬ 
duce music which is appealing enough 
to have ensured their very wide ac¬ 
ceptance in home, entertainment, and 
church situations. 

However, over and above these 
largely electronic measures to add 
variety and interest to electronic organ 
sound, there has been wide adoption 
of the principle of feeding part of the 
sound to a loudspeaker system whose 
sound dispersion pattern is constantly 
being changed by actual physical rota¬ 
tion of the sound source. 

One such system, which received a 
lot of early publicity, was the “Gyro” 
loudspeaker unit marketed by the 
Allen Organ Company. Externally, a 
typical Gyro cabinet appeared to be a 
fairly conventional open-backed unit, 
with loudspeakers radiating through a 
front fret. Behind the fret, however, a 
large circular flat baffle was arranged 
to spin on a stout supporting spindle. 
Mounted on the baffle, 180 degrees 
apart and carefully balanced were (or 
are) two 8-inch loudspeakers, receiving 
drive from the amplifier through a pair 
of slip rings. A motor inside the cabi¬ 
net drives the spindle through suitably 
proportioned pulleys so that the loud¬ 
speakers can be spun as they radiate 
the organ sound. 

In spinning they introduce “Dop¬ 
pler” effects which cause the sound as 
heard to be periodically raised and 
lowered in pitch as the cones alter¬ 
natively and periodically vary the re¬ 
spective distances to the listeners’ 
ears. The same effect modulates the 
intensity and frequency of all natural 
echoes in the building so that the unit 
adds markedly to the complexity and 
potential aural interest of the radiated 
sound. 

If such a loudspeaker system is used 
in addition to, but remote from a con¬ 
ventional fixed system, the rotating 
unit can provide the effect of an organ 
“chorus,” since there is a somewhat 
random lack of relationship between 
the two outputs, even though the 
signals may originate, in the first 
instance, from the same basic tone 
generators. 


While we have elected to miake 
initial reference to the Allen Gyro 
loudspeaker system, the name which is 
nowadays almost universally associated 
with “position modulated” sound 
sources is “Leslie” and organs are 
freely advertised as being fitted with 
inbuilt Leslie loudspeaker. Separate 
extension loudspeaker cabinets, with 
and without supplementary power am¬ 
plifiers, and using the Leslie principle 
are marketed for use with existing 
organs. The units are either made by, 
or presumably manufactured under 
licence to, the Electro Music Com¬ 
pany. 

Whether or not the originators of 
the principle would be happy to 
acknowledge them, commercial and 
amateur-built Leslie systems, so called, 
have taken many forms in recent 
years. To mention a few: 

• A single, often smallish loud¬ 
speaker, with a minimum of baffling, 
supported between two vertical spindles 
and projecting sound from both faces 
of its cone as it spins. 

• One or more loudspeakers in a 
dynamically balanced enclosure, again 
spinning on pivots at top and bottom. 

• A fixed conventional loudspeaker 
facing upwards or downwards, with the 
rear of the cone within a baffle housing 
and With the face radiating into a 
spinning, moulded horn, which sweeps 
the sound in a full horizontal circle. 

• Similar to the above but using a 
flat or curved reflector plate to deflect 
the sound as the plate spins. 

• A pressure transducer mounted 
vertically and feeding its output 
through a gland into a pair of back-to- 
back exponential horns, which sweep 
the sound through a full circle as they 
spin. 

• A conventional fixed loudspeaker 
mounted vertically and able to radiate 
a certain amount of sound directly 
from the rear of its cone. A spinning 
moulded horn directs the sound from 
the front of the cone through a full 
vertical circle, creating a random inter¬ 
ference pattern between the two 
sources. 
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Loudspeakers which actually spin are 
very effective in creating the desired 
result but they present problems in 
achieving dynamic balance; air pres¬ 
sure may distort the cone and slip-ring 
contacts carrying the audio drive cur¬ 
rent present a further potential relia¬ 
bility hazard. Mercury dip contacts 
have been used with some success but 
they must obviously be designed not 
to spill if the system is accidentally 
upended. 

Because of these problems, prefer¬ 
ences appears to have gravitated to¬ 
wards the fixed loudspeakers with 
rotating deflectors but even these call 
for very careful design and construc¬ 
tion, particularly if they are to be used 
in a quiet domestic or church situation. 

• The drive motor, belt and support 
bearings of the rotating system must 
be notably free from noise and rumble. 

• The rotating system must be very 
accurately balanced. 

• The rotating system must be de¬ 
signed so that the adjacent air rotates 
with it. If the rotating system behaves 
instead as a paddle, it will create dis¬ 
turbing noise as it puffs the air in and 
out of the enclosure openings. In addi¬ 
tion, air loading on the rotating sys¬ 
tem will upset any pre-arranged dyn¬ 
amic balance. 

The modulation rate most commonly 
sought is about 7Hz, the same nomi“ 
nal figure as for electronic vibrato and 
tremolo. With single rotating loud¬ 
speakers or paddles, the system needs 


Dimensional plans for the home-constructed rotational loudspeaker 
system pictured at the head of the article. Below is a glimpse of the 
rotating sound reflector, photographed from the rear, with the lower 

panel removed. 


simply to be stepped down by pulleys 
to operate at between 6 and 7 revolu¬ 
tions per second, or about 400 rpm. 
In a few cases having symmetrical 
outlets 180 degrees out of phase, the 
required speed might be nearer half 
this figure. 

Since a Leslie type system in itself 
achieves a vibrato-cum-tremolo effect, 


caution is necessary in using it with 
electronic vibrato or tremolo provided 
in the organ circuits. If the two are 
synchronised, the result may well be 
an excessive total effect; if they are not 
synchronised, a vibrato-on-vibrato 
effect will be produced which may be 
more spectacular than pleasant to the 
listeners! In short, vibrato with Leslie 
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new, comprehensive 
super radiotron 
valve manual 
from AWV 
$1.75 


write 


now! 



Complete and post the coupon for immediate despatch 
of the new Super Radiotron Valve Manual from A.W.V. 
It lists and specifies over 600 valves currently avail¬ 
able in eight classes, and represents the latest and 
most definitive reference for all fields of the industry. 

A.W.V. leads the way in the development and manu¬ 
facture of high quality components for Australian 
communications systems and serves the industry 
with a continuing information service designed to 
provide current reference on all aspects of com¬ 
ponents. 


Please send me, post paid, the new Super 
Radiotron Valve Manual. 

Sales Dept. Amalgamated Wireless Valve 
Co. Pty. Ltd.. Private Mail Bag, P.O. Erming- 
ton 2115 


NAME:. 

ADDRESS: 


I enclose a cheque/money order to the value of $1.75 


AMALGAMATED WIRELESS VALVE CO. PTY. LTD. 

Sydney • Melbourne • Brisbane • Adelaide 


AWV109 
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ROTOR FRONT ELEV. ROTOR ENO ELEV. 

(SHOWING TOP AND BOTTOM BEARINGS) (TOP AND BOTTOM BEARINGS NOT SHOWN) 



TOP AND BOTTOM DISCS OF ROTOR ir DIA LOWER BEARING DETAIL 

MATERIAL: \/*' TEMPERED HARDBOARD 


The loudspeaker radiates downwards through holes in the top disc , 
the sound waves being reflected horizontally from the obliquely placed 
cardboard vane . The assembly is held firm to the central spindle by 
a suitable adhesive and may also be locked to advantage by a set - 
screw at the hub of the large bottom pulley . 


is a technique that should be used 
cautiously—and sparingly. 

An interesting possibility is to run 
a rotating system at a much slower 
rate, typically at, or slightly above, one 
revolution per second, using it to sup¬ 
plement the main loudspeaker system. 
While having less immediate impact 
than operation at the higher speed, 
the contribution can be subtle and 
agreeable and with greater freedom in 
the use of in-built vibrato. 

Irrespective of rotational speed, how¬ 
ever, an important aspect of all Leslie 
type systems is the proportion of the 
total output which is fed through 
them. 

First reaction might be to construct 
a full-range rotating system and to 
feed through it the total output of the 
instrument—bass, middles and treble. 
In practice, the overwhelming audi¬ 
tory effect of so doing is to produce 
extremely deep vibrato-cum-tremolo, 
which may well be more immediately 
apparent than its other qualities. It 
may appeal to those who like deep 
vibrato and tremolo but certainly not 
to many others. 

The genius of a rotating system is 
for it to be heard in conjunction with 
a fixed sound source, the two inter¬ 


acting to produce ever-changing sound 
interference patterns. The control facili¬ 
ties may well allow for a variation 
in the proportion of the output fed 
to the rotating system, without going 
to the extreme of cutting the fixed 
system altogether. 

In the more usual form of Leslie 
type loudspeaker system, the frequen¬ 
cies below a 300Hz to 800Hz crossover 
are fed to a heavy duty fixed loud¬ 
speaker, mounted in a suitably designed 
and substantially conventional enclo¬ 
sure. Frequencies above the nominal 
crossover are fed to a much lighter 
rotating system, controlled by a switch 
giving as its functions; Stationary, Fast 
and (sometimes) Slow. Facilities may 
also be provided on the console to 
select the loudspeaker system in use: 
Main, Main-}-Leslie and Leslie only. 

The significant point about the “Les¬ 
lie only” in this arrangement is that 
it provides its own interplay between 
fixed and rotating sources. The fixed 
loudspeaker handles the full bass range 
and a significant proportion of the 


chord structures from the manuals. 
The rotating loudspeaker handles a 
large proportion of the sound from the 
top end of the manuals, along with 
overtones from lower-pitched chords. 
Thus “Leslie Only” does not mean 
“Rotating System Only” but a discrete 
mixture of fixed and rotational output. 

At the same time, in the “Station¬ 
ary” position, the Leslie system is 
available as a straight remote loud¬ 
speaker, capable of handling the full 
range of the organ. 

The rotating system pictured here 
was built up by one of our former 
staff members, Mr Brian Cleaves, for 
use with his own privately construc¬ 
ted organ. It is a full range system 
and, while it may not represent what 
other would-be constructors would 
necessarily choose, it does illustrate 
constructional techniques applicable to 
the home workshop. 

Since the loudspeaker is mounted in 
a vented enclosure, it is capable of 
producing a solid bass output, only 
vaguely “rotated,” the vent and its 
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SALE! SALE! 


NEW EQUIPMENT 
AT ASDIC STEREO 


SPECIALISTS 


SYSTEMS 


I Trio Tk400E Transistorised Stereo 
Amplifier. Garrard Lab.80TT. 
with ADC 660E Cartridge. 2 
Leak Sandwich Speakers $575.30. 
Or with KEF Concord Speakers. 

$595.40 


3 Fisher X100A Stereo Amplifier. 2 
Fisher XP6W Speakers. Garrard 
Lab.80TT with ADC 660E Cart¬ 
ridge .$607.80 

Or with Fisher 101C Stereo Am¬ 
plifier .$681.50 


5 New Trio Tkl50T Transistorised 
Stereo Amplifier. Garrard 60.MK2 
with Pickering AM2. Cartridge. 
2 Tempo Mini Speakers $237.10 
Or with Tempo Slimline Speakers. 

$257.10 


B & O 1000 Transistorised Stereo 
Amplifier. Garrard Lab 80TT with 
ADC Point 4 Cartridge. 2 B & O 
Type V Slimline Speakers, $450.50 
Or with ADC 660E Cartridge 

$440.50 


4 B & O 900M Tuner Amplifier. 
SRT 643 Turntable on imported 
base with Ceramic and Diamond 
Cartridge. 2 B & O Type B 
Bookshelf Speakers .. .. $334.00 



Special low price 


ASDIC STEREO SPECIALISTS I 

166D Glebe Pt. Road, Glebe, N.S.W. Phone 68-1453 

Plea$e forward free and post free, your 16 page book on this 
unique Tape Recorder. \ 


NAME 

ADDRESS 


State 


output being dear of the rotating 
mechanism. The system will take the 
full output of a spinet organ and Mr 
Cleaves has used it this way, with 
and without electronic vibrato, for 
extreme “popular” effects. Normally, 
however, it is used in partnership 
with the console loudspeaker as a 
“Stereo Chorus,” with facilities to cut 
the rotating system altogether, or to 
use it as the major source, with ia 
minor contribution from the fixed 
system. 

Alternatively, a fully baffled system 
like this can be used with a larger 
multi-channel installation to take the 
full output of flutes and tibias, as 
distinct from other voices, with con¬ 
trol facilities for “Stationary,” Slow” 
and “Fast.” 

The enclosure, as illustrated, is a 
large rectangular unit, built from 7/8- 
inch flakeboard and mounted on hid¬ 
den castors for mobility. The front, 
sides, top and bottom are permanently 
glued and screwed together, with frets 
cut in front and sides to provide an 
outlet for the sound. 

Above the level of the frets, screwed 
firmly in place, is a horizontal shelf, 
which serves as a baffle for the loud¬ 
speaker, mounted cone downwards. 
Preparatory work on the shelf should 
be completed before it is fixed in 
position. 

Access to the cabinet for fitting out 
is through the back, which takes the 
form of two removable panels) screwed 
to cleats around all edges. One panel 
seals off the loudspeaker enclosure; 
the other gives access to the rotating 
mechanism. A single panel could be 
used if desired. 

Basis of the rotating mechanism is 
a pair of 19-inch circles scribed and 
cut from i-inch thick tempered com¬ 
position board. A pattern of holes in 
the top board allows sound waves 
from the loudspeaker cone to pass 
down to the rotating assembly. The 
bottom board carries the drive pulley 
on its underside, attached by bolts 
and stand-off pillars. 

Between these two boards is mount¬ 
ed two side panels made from 20 or 
22-gauge mild steel sheet, with a lip 
turned outward at each end to permit 
them to be bolted to the circles of 
composition board just mentioned. 
The edges are tied together by a 
couple of thin traversing rods, to pre¬ 
vent any distortion or movement later, 
when the assembly is rotating. 

The vane, which deflects the output 
of the loudspeaker, was made from 
1/32-inch cardboard, screwed and 
cemented by its two ends to the circles 
of composition board. The vane forms 
an oblique angle with the rest of the 
assembly and, as it rotates, tends to 
deflect the sound waves from the loud¬ 
speaker cone through a full horizontal 
circle. While the panel may seem to 
be of unduly light material, it is in 
fact adequate for the purpose and, 
with a total weight of about 4±oz, 
it does not detract much from the 
dynamic balance of the assembly. 
Even so, individual constructors may 
elect to offset any residual unbalance 
by attaching something like a 1 to 
loz weight to each circle on the 
opposite side to the end of the card¬ 
board vane. 

The whole assembly described thus 
far must be provided with a central 
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spindle, which, needless to say, must 
pass through the exact centre of the 
two composition board circles. If the 
assembly is symmetrical, as it should 
be, the spindle will be exactly equi¬ 
distant from the metal cheeks and it 
will also pass through the exact centre 
of the cardboard vane. 

A 3/8-inch diameter mild-steel spin¬ 
dle is suggested and the holes through 
the assembly should be drilled or filed 
to a tight push-fit. Where the spindle 
passes through the cardboard vane, it 
is suggested that a thin aluminium 


ated bearings suggest themselves as a 
good choice. 

The motor used in the original 
system was a capacitance start unit, 
actually salvaged from a worn-out 
electric typewriter. It measures 4in 
in diameter and 6in long and is 
rated at 35MH, 0.6A, 1425 r.p.m. 
It was complete with rubber mounting 
provisions, which would have been 
essential, anyway, to prevent vibration 
from being propagated via the cabinet 
panels. Smaller motors, from fans, 
etc., are not likely to be adequate 



The loudspeaker 
switching arrange¬ 
ment suggested by 
Mr Cleaves . It 
uses a key type 
switch, the con¬ 
tacts being drawn 
as they would rest 
in the centre posi¬ 
tion for “Stereo 
Chorus 


150. 


MAIN 

SPEAKER 


laI 


-mV - 

500. 5W 
STEREO CHORUS 
ADJUST 


O-*- 


AMPLIFIER 


150. 

r 


ROTATIONAL 

SPEAKER 


The pulley system 
beneath the cabi¬ 
net . The larger 
pulley is bolted to 
the lower circle of 
composition board , 
a clearance hole in 
the bottom of the 
cabinet allowing 
the pulley to drop 
through . 



STEREO 
' CHORUS 



washer be prepared which will also 
grip the spindle and lie flat against 
the vane. Cement the whole assembly 
together with Araldite, or other similar 
preparation and, when complete, paint 
with dull black synthetic enamel. This 
prevents the rotating system from 
being visible through the vents or cloth 
and also seals the surfaces against 
the effects of moisture. 

At the top, the spindle runs in a 
bearing attached to the loudspeaker 
baffle and on the centre line of the 
cone. 

Another bearing, directly beneath 
the top bearing and hung from the 
floor of the cabinet, carries the spindle 
on the underside. In the original sys¬ 
tem, permanently lubricated bronze 
bearings were used, with a ball thrust 
arrangement at the bottom to take 
the vertical weight. The system has 
operated reliably for several months 
and should be adequate for a lengthy 
period of use in the home. 

Ball bearings could be used instead, 
with some (advantage, but precautions 
may need to . be taken against the 
introduction of rumble. Rubber insul- 


for a system such as the one under 
discussion, since they have insufficient 
starting torque. 

The motor drives the rotating 
assembly through a belt tand pulley 
system on the underside of the cabinet. 
It is virtually essential to use a round 
section belt for the purpose, the engag¬ 
ing noise of a V-section belt making 
it far too noisy for this kind of work, 
by virtue of its propagation through 
the light rotating assembly. 

To minimise the amount of air 
movement when the assembly is 
rotating, it is a good idea to slip a 
tube of light cloth over the rotating 
assembly using draw strings at top 
and bottom to hold it in position. 

In the particular combination of 
units in the system pictured, 
the acoustic efficiency of the Rola 
12PEG loudspeaker in the rotating 
system was noticeably lower than that 
of the 12UEG loudspeaker in the 
console. This was due both to the 
nature of the loudspeakers land by the 
somewhat restricted radiation path 
through the rotating system. To 
achieve optimum balance with both 


loudspeakers on, it was necessary to 
reduce the level from the main console 
loudspeaker. 

Accordingly, a key switch (Ericsson 
N9302 or similar) was fitted to the 
console, together with a 50-ohm 5W 
potentiometer (Mallory VW50 or simi¬ 
lar). These were wired as shown in 
the accompanying circuit so that it 
was possible to select the rotating sys¬ 
tem only; or “Stereo Chorus,” involving 
both loudspeakers but with the faci¬ 
lity for cutting back the loudspeaker 
in the console; and “Main,” the console 
loudspeaker only, with the limiting 
potentiometer out of circuit. « 


NEW EQUIPMENT 
CABINETS 



MODEL 154 1 


With lift-up lid over player. Sliding 
door in front of amplifier compart¬ 
ment. Large storage space with four 
separaters. Size: 36in wide, 17iin 


deep, 31 in high. 

Price 

Made and polished.$56.00 

Packing. $2.20 

Kit of Parts.$35.50 

Packing. $1.40 

Teak.Extra $6.50 


New Player Platform model 175 
is 16in x 14in x 3 tin. Price $7.50 
for maple or walnut. Kit of parts 
$4.00. Teak 50c extra. Perspex 
cover, 5in high, $8.20 and $1.50 
extra if required hinged. 

Please specify cutout required. 



MODEL 186 

New Player Cabinet model 186 is 
9in high, 17in wide, 16£ deep and 
5iin above shelf. Finished with 
attractive hinged, tinted perspex top. 
Price: $20.00 for maple or walnut. 

Kit of parts: $13.50. 

Teak: $1.00 extra. 

Free on rail. 

Write for Catalogue and Player 
Guide 

H. B. RADIO SALES 

Manufacturers of Quality Radio and 
Radio Furniture for 36 years. 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY. 
Telephone 56-5580. 
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"TROUBLE IN THE AMEN CORNER" 


The above may seem a rather strange way to open a Ser¬ 
viceman episode but it happens to be the title of a poem 
heard as a small boy in Sunday School. In the poem, an 
aging choir member disturbs the balance of a fashionable 
church choir with his somewhat non-musical contribution. 

In this story, the church organ was the responsible party. 


Normally, I prefer to leave 
electronic organ servicing to those who 
choose to specialise in the field and 
who have the background to cope with 
musical as well as electronic emer¬ 
gencies. However, the organist who 
contacted me for help on this occas- 
sion pointed out that the organ was 
of a type and brand no longer on the 
market and that the trouble seemed 
to be purely electrical. If I could fix 
television sets, he reasoned that I 
should be able to fix an organ! 

When I met him at the church by 
appointment one evening shortly after¬ 
wards, he stressed that the organ was 
working quite normally in all respects, 
except for one very annoying habit: In 
the relative quiet of a church service, 
it was given to emitting noises rather 
like the buzzing of an over-large blow¬ 
fly. At other times, it would produce 
“soft whistles.” He was sure that the 
whistles were not from a note that was 
malfunctioning because, on a couple 
of occasions during organ practice, 
he had heard the sound and checked 
that it did not correspond with any 
of the notes on the keyboard. 

Would I please see if I could find 
the trouble? 

Fortunately, when we went over to 
the organ and switched it on, it didn’t 
take too long for the “blowfly” to show 
up I had to agree that 'it was quite 
a fly; in the quietness of the church 
it would have been plainly audible to 
anyone with normal hearing. 

However, it was a noise that I had 
heard plenty of times from audio sys¬ 
tems and there was little doubt in my 
mind that a valve would be respon¬ 
sible. I don’t know that I’ve ever heard 
the trouble discussed at “official” level 
but I have always assumed that is is 
produced by stray leakage across a 
support mica, due to a structural fault 
or to some type of contamination at 
the time of manufacture. 

When I mentioned the word v'alve, 
the organist helpfully recalled that the 
manual for the organ had always been 
kept in the stool and he managed to 
extract it from under a litter of tat¬ 
tered hymn books. 


Armed with the manual containing 
the amplifier circuit, I wiggled the “ex¬ 
pression” pedal and noted that the 
“blowfly” was quite undisturbed there¬ 
by. Very obviously, the effect was ori¬ 
ginating after the control <and in a sec¬ 
tion of the amplifier involving a volt¬ 
age amplifier stage, a phase splitter and 
push-pull output valves. 

Naturally enough, my first pick was 
the voltage amplifier stage, because of 
the degree to which the leakage was 
being amplified. However, with the par¬ 
ticular valve out of its socket, the elec¬ 
tronic blowfly buzzed merrily on, with 
just enough variation to simulate the 
characteristic aerial ; manoeuvres of 
his kind. 

Come to think of it, I might equally 
as well have entitled this story: “The 
Flight of the Bumble Bee.” 

But withdrawal of the next valve 
put a sudden stop to his activities and, 
with the insertion of a new 12AU7, 
liturgical dignity seemed to have been 
restored. Just in case there had been 
a socket fault, I changed back to the 
original 12AU7 but there was no 



‘. . . which / have recently re • 
corded” (“TV Times”) 


doubt — the invisible blowfly was well 
and truly identified with the particular 
valve. 

But what about the other noise? 

The organist did his best to describe 
it and even to find a note which seemed 
to be about the right pitch and loud¬ 
ness. It was while he was so engaged 
that we both suddenly heard the for¬ 
eign whistle he had complained of: 
A soft pure note which I judged to be 
about 1000Hz. / 

But the important thing wias not its 
pitch or loudness but the fact that it 
came as a series of short dashes, fol¬ 
lowed by a much longer one. 

I glanced at my watch. It was ex¬ 
actly 8.30 p.m. 

I had heard this sound far too many 
times to be in any doubt as to its 
source. I have heard it from amplifiers, 
radio and television sets and even from 
an electric clock that happened to be 
near my ear on one occasion. 

It is a control tone superimposed on 
the power lines by the local authority 
to control such things as off-peak hot- 
water systems or sub-station switching 
circuits — I wasn’t sure which in this 
case. 

When I explained whalt I thought the 
trouble was, the organist did a spot 
of hard thinking and agreed that it 
would have been about this time during 
evening services that the whistle had 
been heard and that it had definitely 
had the “Morse Code” effect. 

How difficult would it be to stop? 

On this I could only be quite vague. 
I recalled a Club amplifier system that 
I had encountered on a previous oc¬ 
casion in the same area, which con¬ 
tinued to reproduce the tone, despite 
a line filter, bypasses across the power 
transformer and experiments with 
earthing arrangements. Fortunately, 
the organist provided the let-out by 
admitting that the tone had worried the 
congregation a lot less than the “blow¬ 
fly” effect. At worst, the tone was only 
heard at odd intervals and for a brief 
period whereas, on some evenings, the 
blowfly was tireless — and unswat- 
table! 

So there it is, a relatively simple 
story but an open-ended one. I wonder 
how many readers of this page have 
encountered 'trouble with signalling 
tones imposed on the line by the supply 
authorities, and how many have de¬ 
vised a foolproof means of preventing 
electronic amplifiers from reproducing 
them? 

I’d be interested to hear. 

I have remarked on occasions about 
the problems which can arise when 
the customer fails to give a service¬ 
man vital facts about equipment fail¬ 
ure. It is all too easy for the service¬ 
man to spend valuable time trying to 
work out what is supposed to be wrong 
with a receiver and, in the odd case, 
finish up by fixing faults other than 
the one which has been worrying the 
customer! 

I have in mind, for example, a mis¬ 
understanding which led <a serviceman 
friend to have a record changer 
thoroughly reconditioned *— for a 
customer who professed to be not the 
slightest bit interested in playing re¬ 
cords! The middle-aged portable radio¬ 
gram had been brought into his shop 
for attention to another quite minor 
— but unexplained — fault. 
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LUX AMPUHERS ARE UNEQUALLED 
FDR VALUE,QUALITY AND PERFORMANCE 

Since they were released not so long ago more LUX amplifiers have been sold than any 
other high quality, high fidelity amplifier ever marketed in Australia. The Lux Corporation 
is regarded as Japan’s leading manufacturer of high quality audio amplifiers— Lux 
systems are used by the NHK Broadcasting Network — and the Olympic Stadium in 
Tokyo v'as' equipped with Lux public address systems. Many Lux circuits are unique 
and are patented in the U.S.; engineering and wiring will withstand the most critical 
examination. 


THE NEW LUX SQ-1220 SOLID STEREO AMPLIFIER 
OVER 100 WATTS R.M.S. TOTAL OUTPUT! 

The new and outstanding Lux SQ-1220 is rated at over 50 watts R.M.S. into an 8 ohm 
speaker load. Distortion is so minute it is difficult to measure even at high outputs. 40 
transistors and diodes. Frequency response is 10-50,000 Hz. ± 1 dB. Provision is 
made for separate bass and treble controls in each channel, low and high filters, fre¬ 
quency selectors and tape monitoring. Ask for complete and unabridged specifications 
for this sophisticated Lux amplifier. Performance can only be-described as superlative. 
Encel price including Sales Tax $350. 

THE LUX SQ-101 SOLID STATE 
STEREO AMPLIFIER —$169 

This fine silicon transistor stereo 
amplifier is rated at 80 watts peak 
power output and distortion is neg¬ 
ligible at normal lounge room lis¬ 
tening levels. Frequency response 
is 15-50,000 Hz. ± 2 dB. Sensiti¬ 
vities are 3 mV. for magnetic cart¬ 
ridges, 1.8 mV. for tape heads, 250 
mV. for Aux. 1 and 500 mV. for 
Aux. 2. Additional features of the 
SQ-101 include unique bass and 
treble control circuitry permitting changeable crossover frequencies for both high and 
low ranges, high cut (scratch) filter, low boost (loudness control), tape monitor switch, 
speaker switch, headphone jack and normal bass and treble controls. Used with 8 ohm 
speaker systems power output is 20 watts R.M.S. per channel. Two AC outlets are 
provided for tuners, etc., and a phase switch is standard. Read the review of the Lux 
SQ-101 in your July, 1967, issue of ‘‘Electronics Australia”, page 124. Write or call for 
copies of this review. The audio excellence of this all silicon transistor stereo amplifier 
has universal appeal to music lovers! Now better value than ever, Encel price including 
Sales Tax is only ..... .... $169 

LUX SOLID STATE STEREO AMPLIFIER — THE MODEL SQ-77T — $159 

Using silicon power transistors the SQ-77T is rated *at 30 watts R.M.S. in each channel 
with a 4 - 6 ohm speaker load. Frequency response is 10-50,000 Hz. plus O, minus 3dB. 
Input sensitivity is 1.8mV for magnetic pickup, or tape head, aux. inputs being rated at 
200 mV and 800 mV. Controls include stereo volume, stereo balance, mode switch, treble 
and bass (separate controls for each channel), input selector, headphone jack and switch, 
tape monitor switch, rumble and scratch filter switches, etc. Use of advance circuitry 
and ultra-modern solid state devices results in complete reliability and unique musical 
performance. Inc. Sales Tax $159. Also available with timber case (SQ-77TW)—$169. 

THE LUX SQ-65 STEREO AMPLIFIER 30 WATTS R.M.S. PER CHANNEL 

With a wide frequency response of 20-20,000 Hz. plus or minus IV 2 dB. at full output, 
the circuitry of the SQ-65 incorporates silicon diodes and P.P. 7868's output being 30 
watts R.M.S. in each channel. Input sensitivity is 4 mV. for magnetic p.u. Tone com¬ 
pensation circuits include a U.S. patented M.F.B. systems and new Lux NF electronics 
Substantial grain oriented output transformers of unique design are responsible for the 
outstanding performance of the SQ-65. Features include tape monitoring circuit, phase 
switch, blend control, speaker switch, headphone jack, scratch filter and rumble filter. 
The MFB circuitry is effective on normal speaker systems. Write for complete specifica¬ 
tions. Inc. Sales Tax $199. 




Just recently, I had a classic ex¬ 
ample personally of a vital piece of 
information being left out of at least 
three successive customer/serviceman 
conversations, to the embarassment of 
all concerned. 

My contact with the situation began 
when I was called to service a tele¬ 
vision receiver in a home of a retired 
couple not far from the shop. The 
fault was a straightout valve failure 
that took a minimum time to observe, 
diagnose and to effect a replacement. 
As I pushed the receiver back against 
the wall and picked up my screw¬ 
driver — the only tool I had used — 
the owner grinned pleasantly and 
asked: 

“Are you as good on radio sets 
as you are in TV?” 

I must confess to not having had 
an answer ready for that one but I 
somehow managed to convey that I 
might not be completely clueless on 
the subject of radio —- or, as one 
of my confreres is given to saying, 
“pictureless TV.” 

At this, the customer led me to a 
closed-in back verandah and pointed 
to a small mains-powered mantel set 
that dated back to the immediate post¬ 
war era; quite a handsome and popular 
model, in fact. 

He went on to say that 
it had been a good set in its day 
but that, during the past year or so, 
it “had driven him mad.” Most of the 
time it went okay but, every now an 
again, it would “choke up.” 

He’d called one serviceman in who 
had “fiddled with it” and couldn’t find 
anything wrong. The serviceman had 
even taken it away and kept it in 
his workshop for a week or more- 
then brought it back and swore that 
it was perfect. 

But it had still played up. 

Later on, he called in another 
serviceman who’d said that he 
couldn’t find anything wrong with it 
either. But he’d changed all the “con¬ 
denser things” and run it in his work¬ 
shop for a week. 

Still no better! 

At this stage I wasn’t all that keen 
to buy into what had started to look 
like the king of all intermittents but 
there was nothing for it but to switch 
the set on and have a listen. As you 
might expect, it behaved perfectly 
and I could only go over the ground 
that I imagine the other two service¬ 
men had already covered, explaining 
the problem of locating a fault that 
never shows up when you’re looking 
for id. 

However, since my shop wasn’t too 
far away, I offered to take the set 
with me and let it play on the bench 
whenever possible. The owner could 
pick it up whenever he liked but it 
might just happen to play up for me 
in the meantime. If it did — and only 
if it did — would I get involved in 
an “official” service call. 

Well, I played the set, on and off, 
for over a week before the owner 
showed up and I simply had to tell 
him the truth: The set hadn’t 
misbehaved for a moment. As I 
brought it out and put it on the 
counter, the owner shook his head and 
casuallv >> v el: 

‘That it is. Most of the 

time, it* rain but as sure 

as Mum v ashing it chokes 

up!” 

“What do > uean?” 


THE LUX SQ-38D ... A MODERN TRIODE 
STEREO AMPLIFIER 

An extremely high quality stereo amplifier 
with P.P. triode (6RA8) output stages. Fre¬ 
quency response is 20-20,000 Hz. ± 1 dB. 
and the external case is magnificent pali¬ 
sander veneer. Controls include mode 
switch, balance, volume, separate bass 
and treble controls for each channel, a 
function switch and a tape monitor press- 
in switch. Encel price including Sales Tax 
is $239. 


NEW LUX MOVING MAGNET STEREO 
CARTRIDGE 

The Lux T-15-M has been acclaimed as a 
brilliant performer by discriminating audio 
enthusiasts — frequency response is con¬ 
servatively quoted at 20-20,000 Hz. and 
stylus pressure Is from 1 to 2V2 grams. 
Tracking angle is 15°, output is 5 mV. at 
1 kHz. Stylus sizes available are 0.7 mil. 
conical diamond and the new elliptical 
diamond (T-15-ME). T-15-ME: $29.50. 

T-15-M (conical diamond stylus) inc. Sales 
Tax $24.50. 






ELECTRONICS (STEREO! PTY. LTD. 

Head Office: 431 Bridge Rd., Richmond, Victoria 3121. Tel. 42 3762. 
Sydney Store: 257 Clarence Street, Sydney, N.S.W. 2000. Tel. 294563, 294564. 
Australia’s Greatest Hi-Fi Centre 


‘Wholesalers ‘Trade-ins accepted 
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PLESSEY 

Mini-fi is revolutionary! 
it’s small 14"x8'x8" 
it’s powerful 15 Watts RMS 
it has fantastic response 

35 Hz to 19,000 Hz 



Listen to Mini-fi and wonder how such magnificent 
sound can come from so small an enclosure 


Small enough to bring stereo into any home and 
powerful enough to handle the maximum output of 
most high fidelity amplifiers, the Mini-fi has proved 
to be eminently satisfying to even the most 
discerning hi-fi enthusiasts. 

The new powerful high compliance, long excursion 
Rola C65-0 woofer (available only as an integral 
part of the Mini-fi system) and the improved Rola 


5FX tweeter combine to produce Mini-fi’s 
outstanding frequency response. When used with 
an amplifier supplying 6 db of bass boost at 100 Hz 
Mini-fi provides brilliant response from 35 Hz to 
19,000 Hz. Every Mini-fi is response traced and 
checked for efficiency and low frequency output 
before shipping I For complete details contact 
your quality hi-fi centre now—or Rola direct. 

AC52A 



Plessey Components 

Rola Division The Boulevard 
Richmond Victoria3121Telephone42 3921 

NSW Plessey Components Rola Division PO Box 2 Vil lawood 2163Telephone 72 0133 
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“Well, when she does the washing, 
it gets a bit steamy on the verandah, 
and that’s when it plays up . . . just 
when I want to take a spell from the 
gardening.” 

“You didn’t mention this before.” 

“Didn’t I?’ 

“Did you tell the other men?” 

“Can’t say that I did. Why?” 

I had to point out that the remark 
could well provide the missing clue 
to the mystery. The set possibly con¬ 
tained a component that behaved nor¬ 
mally in dry air but reacted to a high 
moisture content — humidity perhaps 
but certainly steam from an old- 
fashioned copper. 

“When does mum do the washing?” 

“Monday morning, of course.” 

One didn’t have to be a sage to 
guess that the Monday morning ritual 
— steaming copper and all — had 
been born long before the days of 
automatic washing machines. 

“Tell you what. I’ll pop round on 
Monday morning and take a 
look. Don’t switch it on until I arrive 
and, if the set plays up then, we’ll 
pretty soon find out why.” 

And it turned out a lot easier than 
I could have dared hope for. 

The set “choked up” immediately 
I switched it on and it wasn’t too hard 
to guess that the output valve was 
trying valiantly to operate without 
proper bias. Slipping the chassis out, 
my first act was to put the meter on 
the control grid and, sure enough, it 
swung well up scale in a positive direc¬ 
tion. When I pulled the valve out, 
the positive voltage on the socket pin 
disappeared, which seemed to clear 
the socket and the coupling circuit of 
suspicion. 

And the valve? Hold hard or you’ll 
get there before me. A post-war 6M5 
with pins that were once silver-plated 
but now heavily tarnished. Almost cer¬ 
tainly silver would have migrated 
from the grid pin to form a micro¬ 
scopically thin layer across the surface 
of the glass to the adjacent screen 
pin. It is not uncommon for the layer 
to produce a permanent leakage path 
and upset operation of the valve. In 
this case, it was apparently so sparse 
as to be moisture sensitive. 

What the situation would be after 
a period of operation would have been 
anybody’s guess. One would expect the 
moisture to dry out, but the alreadv 
overheated valve, with some kind of 
a leakage path between its grid and 
screen pins, may or may not have 
been able to subside towards normal 
operating conditions. But this kind 
of cogitation belongs more to these 
columns than the real world of servic¬ 
ing, where you’re paid to get up and 
work, not sit down and muse! 

Remembering the money the customer 
must already have spent on the set, 
I scraped around the grid pin with the 
tip of the screwdriver, then wrapped 
the tip of the driver in the corner of 
a duster and wiped around the pin. 
I also wiped the top and underside 
of the socket, in case migrating silver 
had strayed on to those surfaces. 

The set itself was fairly heavily 
embalmed in dust and kitchen fluff 
so, for good measure, I took it out¬ 
side and went over it with the trusty 
dry paint brush that I keep in my kit 
for the purpose. 

Last but not least, remembering the 
clouds of steam that were even then 
misting the windows inside, I gave 


the chassis a good dose of a spray 
liquid that, amongst all the other vir¬ 
tues listed on the can, makes the speci¬ 
fic claim that it can inhibit moisture 
penetration — or words to that effect. 

Whether it would also inhibit silver 
migration it modestly didn’t say but 
I gave the business end of the 6M5 
and the socket an extra squirt for luck. 

That was some weeks ago and, twice 
since then, my very satisfied (and I 
hope, talkative) customer has called 
in to assure me that the set now is 
“as! right as rain.” 

That’s fine, of course, but I am 
pretty certain that it wouldn’t have 
been if that remark hadn’t slipped out 
about mum and the washing! 

Finally, in case it should appear 
that I have some kind of a monopoly 
on odd-ball situations, I append a let¬ 
ter which the Editor passed on to 
me recently. This is one experience 
that I seem to have missed out on 
but that doesn’t really upset me. Fate 
compensates in other ways: 

“Dear Mr Serviceman, 

“Recently I ran into trouble with 
a noisy volume control in my stereo 
system and, playing safe, I replaced 
both the coupling capacitors feeding 
the volume control and the control 
itself 4 

“It cured the trouble all right, but 
I noticed immediately that I had 
to turn the new control quite a 
deal further forward for the same 
volume from, the loudspeakers. I 
simply put this down to a different 
taper law in the elements. 

“However, I also noticed that the 
tone sounded rather thin, requiring 
more bass boost than usual to re¬ 
store the kind of balance I like. 
But I wasn’t too sure; it could just 
have been that the record didn’t 
have as much bass as I seemed to 
remember that it had. 

“When I felt the same way about 
the next record, and the next, I got 
genuinely worried. How could re¬ 
placement of components with new 
ones of exactly the same value affect 
the tone? 

“By now convinced that something 
was wrong, I could only think of 
two possible explanations: (1) The 
new coupling capacitors were 
wrongly marked and much lower in 
value than they should be, or ( 2 ) 
The volume control was lower in 
value than marked, preventing the 
bass circuit from working properly 
and also reducing the gain. 

“Since the latter was the easiest 
possibility to check, I disconnected 
the leads to the control and put an 
ohm meter across the terminals. 

“Result? The ohmmeter read 0.1 
meg. for each element, despite the 
fact that the not. covers were clearly 
marked ‘250K. C-Taper’. 

“Putting the original control back 
restored the bass response and gain 
to normal, without reintroducing the 
noise. Evidently the real cause of 
the noise had been leaky coupling 
capacitors from the preceding plate 
circuit. 

“I wonder whether other readers 
have been caught by a wrongly mark¬ 
ed potentiometer, possibly from the 
same batch? If their amplifier sys¬ 
tem lacks gain and bass response, 
it mightn’t be a bad idea to make 
a similar check!” 

(W.N., Guildford, N.S.W.) 

□ 



FROM CONNOISSEUR . . . THfc NEW AND 
HIGHLY SUCCESSFUL SAU-2 TONE ARM! 

With a revolutionary type of gimbal mount¬ 
ing with axis at 45°. the SAU-2- tone arm 
is both unusual and remarkably effective. 
Bias adjustment is automatic — playing 
weight is controlled by a rear counter- 
•weight with a resilient backing to dampen 
the action. A lifting/lowering device is 
standard equipment — and the head-shell 
accepts all standard V 2 in. mounting cart¬ 
ridges. A small set of scales are provided 
to set stylus pressure — they are ac¬ 
curate to 0.1 gram. Height of the arm 
is adjustable from % in. to IV 2 in. This 
new Connoisseur arm will track down to 
V 2 gram. Read the review of the SAU-2 
tone arm and the Connoisseur Classic 
turntable in “Hi-Fi News". May. 1967, p. 
133-5. Write for copies. 

Encel price (including Sales C^<f\A 
Tax) is only ._ . 


CONNOISSEUR STEREO CARTRIDGE 
MODEL SCU-1 

Regarded as the finest ceramic stereo 
cartridge produced anywhere in the world, 
the SCU-1 will load any normal amplifier 
or tape recorder. Tip mass is 1 milligram, 
vertical compliance 8 x 10-6 cm/dyne, 
lateral compliance 12 x 10-6 cm/dyne. 
Audio quality is exceptional and includes 
a pleasant musical transparency. Ask 
for copies of reviews. 

Encel price including Sales 
Tax . . 


$10.80 



$67.50 


CONNOISSEUR CRAFTSMAN III 
TURNTABLE 

Perfection in a precision 3-speed transcrip¬ 
tion turntable is the only way to describe 
the Craftsman III. Fitted with a 12 in. non- 
ferrous lathe-turned turntable, a hysteresis 
synchronous motor . . . and a built-in 
illuminated stroboscope. Speed variation of 
8% may be made. See the review in 
“Gramophone’’ and “Hi-Fi News’’ or write 
for your own personal 
copy. Encel price (inc. 

Sales Tax) . . 

CONNOISSEUR CRAFTSMAN II 
TURNTABLE 

Very popular overseas, the latest model 
Craftsman II features two fixed speeds 
and a full 12 in. lathe-turned non-ferrous 
turntable. This precision instrument em¬ 
ploys an hysteresis synchronous motor 
which is dynamically balanced — wow is 
0.15%, flutter 0.1% and rumble — 50 dB 
at RIAA characteristics when referred 
to 7 cm/sec. at 1 kHz. 

Encel price (including Sales QQ 


CONNOISSEUR CLASSIC TURNTABLE 

Incorporating two slow speed synchronous 
motors, the Classic features a lathe-turned 
aluminium turntable. Speeds are 45 and 
33V3 r.p.m. Spindle® are high quality car¬ 
bon steel, mirror finished — and soft 
rubber wheels disengage when not in 
use. Ask for copies of re¬ 
views. Encel price (inc. 

Sales Tax) ... . 


$33.50 



ll 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563. 29 4564. 

‘Wtialatalari *Trada-ini accepted 

Australia's Greatest Hi-Fi Centre 
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Name Change Only TRIO 

KENWOOD as a brand name especially for 
excellent tuners, amplifiers and speakers has 
become internationally popular and respected. 

For the purpose of brand name uniformity, 
we will now use on the KENWOOD name. 

The product is the same under both, 
so the high quality and performance remains the same. 




90 WATTS SOLID STATE STEREO AMPLIFIER TK-400T 


*90 watts of IHF Standard total music 
power to drive even low efficiency HI-FI 
speakers. 

* Very low IM distortion for exceptional 
clear low level to high level listening. 

* Blow out free exclusive automatic circuit 
breaker protects power transistors (U.S. 
Pat.) 

* NF type tone control. 

▼ SPECIFICATIONS 

* Total music power: 90 watts (IHF Stand¬ 


ard 4 ohms) 

* Continuous Power: 32 watts per channel 
(0.5% T.H.D.) 

* Frequency Response: 20 Hz—50,000 Hz 
(±1 dB) 

* Power Bandwidth: 20 Hz—30,000 Hz 
(-3 dB) 

* Damping Factor: 40 (at 16 ohms), 20 
(at 8 ohms) 

* Speaker impedance: 4, 8 or 16 ohms. 

* Dimensions: 15K"(W), 5%"(H), 12>f'(D> 


Sole Agent: Jacoby, Mitchell & Co., Pty., Ltd. Head Office: 469-475 Kent Street, Sydney Tel: 26-2651 Melbourne: 15 Abbotsford Street Tel: 30-2491 
Brisbane : 56 Edward Street Tel: 2-6467 Adelaide : Truscott Electronics, 64 Hindmarsh Square Tel: 23-3024 
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To KENWOOD. 

Performance The Same 


▼ TK-150U 

*40 watts of IHF Standard total music power 

* All transistor amplifier provides wide 20 to 
50,000 Hz frequency response and 20 to 
60,000 Hz power bandwidth. 

*5 pairs of input terminals for MAG, AUX 1, 
AUX 2, TAPE REC and TAPE PLAY. 

* Damping factor: 40 (at 16 ohms), 20 (at 8 
ohms) 

* Dimensions: 10X"(W), 4)^"(H), 9%"(D). 



40 WATTS 

SOLID STATE STEREO AMPLIFIER TK-150U 


▼ TK-250U 

*60 watts of IHF Standard total music power 

*Very low IM distortion for exceptional clear- 
sound low level to high level listening 

* High damping factor 23 (8 ohms), 46 (16 ohms) 
for excellent transient response. 

*2 sets of stereo speaker terminal and front 
panel speaker selector switch. 

* Frequency response: 20 Hz—50,000Hz(± 1 dB) 

* Power bandwidth: 18 Hz—60,000 Hz ( — 3 dB) 

* Dimensions: 13*(W), 4)6"(H), 9%"(D). 



SOLID STATE STEREO AMPLIFIER TK-250U 


T KL-60 

*60 watts input, 5 speaker, 4-way system 

* Designed for use with solid-state amplifiers 

* Four-step tone selection 

* Completely sealed enclosure 

* Smooth 4-way crossover 

* Mounted speakers: 12-inch, free-edge woofer 
xl (Bass) 

6}4 inch cone squawkerxl (lower midrange) 
4 inch cone squawkerxl (higher midrange) 
Horn-type tweeterx2 (Tr6bie) 

* Frequency response: 30 Hz to 20,000 Hz 

* Dimensions: 15"(W), 25>$'(H), 11%'(D). 



BOOKSHELF TYPE 
4-WAY 5 SPEAKER 

SYSTEM KL-60 


Ask for a catalogue or demonstration by your nearest dealer. 



the sound approach to quality 

KENWOOD, 


a product of TRIO Corporation, Tokyo, Japan. 


To : Jacoby Mitchell & Co., Pty., Ltd. EA 

469-475 Kent St., Sydney. 

Send me information on KENWOOD AMPLIFIERS. 
SPEAKERS & name of nearest KENWOOD retailer. 

NAME: 

ADDRESS: 
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A new Transistor 
RF Test Oscillator 

A further addition to our popular range of compact test 
instruments. It delivers a clean, stable CW or modulated 
signal, tunable from 360KHz to 18MHz in four contiguous 
bands, and is very suitable for general testing and alignment. 


by Jamieson Rowe 


To date a modulated RF oscillator 
has been a notable omission from our 
recent range of compact, up-to-date 
test instruments. We were made par¬ 
ticularly aware of this a few weeks 
ago when asked for the design of an 
instrument of this type: reference to 
our files showed that, apart from an 
“oddment parts” beginners’ project in 
September, 1966, our latest design was 
published fully six years ago in March, 
1962. This was the “Transistorised Ser¬ 
vice Oscillator,” a simple three-band 
battery operated unit using two ger¬ 
manium transistors. 

The new instrument described in the 
present article has been developed in 
order to remedy this omission. It em¬ 
ploys modern components in up-to-date 
circuitry and, while simple and eco¬ 
nomical in construction, it is capable 
of quite impressive performance; in 
fact the performance of the basic cir¬ 
cuit is such that it could well form 
the basis of a more pretentious labora¬ 
tory-type generator. These features 
should make the new design eminently 
suitable for use by service technicians, 
amateur radio enthusiasts and experi¬ 
menters. 

The RF section of the instrument 
uses two silicon planar transistors type 
BF115 or similar, one transistor being 
employed in the oscillator stage and 
the other in a buffer-modulator stage. 


The use of a buffer-modulator stage 
separate from the oscillator itself gives 
the instrument a high order of fre¬ 
quency stability, reduces loading effects 
to a low order and results in a very 
low degree of spurious frequency modu¬ 
lation of the carrier when it is modu¬ 
lated. * 

The oscillator stage is a fairly con¬ 
ventional transistorised circuit with the 
transistor operated in the common- 
base configuration. Coverage is contin¬ 
uous from 360KHz-18MHz, provided 
by four switched bands: however only 
three oscillator coils are used, the low 
est (IF) band being provided “free” by 
switching fixed shunt capacitance 
across the coil used for the band next 
above. While primarily an economy 
measure, this technique gives the IF 
band a highly desirable “bandspread” 
characteristic — permitting easier 
scale resolution and a potentially 
higher reset accuracy. 

Tuning is by means of a standard 
small 10-415pF single gang capacitor. 
Calibration of the bands to conform 
with pre-marked dial scales is perform¬ 
ed by means of iron-dust and ferrite 
cores in the coils, for the low ends 
of the bands, and trimmer capacitors 
for the high ends. The trimmers are 
arranged so that they may be adjusted 
When the instrument is within its case. 


to compensate for stray capacitance 
changes. 

Small secondary windings on 
the oscillator coils provide drive sig¬ 
nal for the untuned buffer/modulator 
stage. The latter is basically a com¬ 
mon-emitter stage arranged for light 
loading of the oscillator stage, low 
output impedance and substantially flat 
gain over the operating frequency 
range. The effective output impedance 
is 68ohms, determined by the RF load 
resistor shunting the output level con¬ 
trol. 

In the present instance the output 
control is a simple 500ohm potentio¬ 
meter. However, those desiring a more 
refined circuit could easily replace 
both the 68ohm resistor and the 
potentiometer with a full 70ohm lad¬ 
der attentuator system. Naturally if 
this course is taken it will also be 
necessary to provide appropriately im¬ 
proved shielding of the instrument it¬ 
self. 

The basic performance of the RF 
section of the instrument should be 
sufficient to make this sort of elabora¬ 
tion quite feasible. As a result of the 
buffer between the oscillator and the 
output circuit, frequency disturbance 
due to loading variations is virtually 
negligible at approximately .001% 
The stability is particularly good, drift 


Specification 

An RF test oscillator producing 
either CW or modulated signals 
which may be tuned continuously 
from 360KHz to 18MHz in four 
switched bands. Fully solid-state 
design using four silicon 
transistors. RF output approxi¬ 
mately lOOmV RMS, controlled by 
a simple low resistance potentio¬ 
meter. A more elaborate 70ohm 
ladder attenuator system could be 
used if required. 

Modulation fixed at approxi¬ 
mately 25%. AF output fixed at 
approx. 200mV RMS. Tone fixed 
at nominal lKHz or 400Hz or as 
desired. Frequency drift approxi¬ 
mately .07% maximum. Fre¬ 
quency shift due to loading vari¬ 
ations approximately .001%; shift 
due to 10 per cent mains voltage 
Variation less than .02%; shift 
from CW to modulated modes less 
than .02%. FM extremely small. 
Operates from either 240V AC 
mains or 9V battery. AC power 
consumption less than 4 watts; 
battery current drain 3.5mA maxi¬ 
mum. 

intiiiiimiiiitiiiiiHiiiiiiitiiiiiiMiiiKiiiiiiiiiiJiiiiiiiiiuHiimiiiiiiiiiiiiiiiiiiiiiimi 



Housed in the same small case used for other recent instruments , 
the new oscillator provides a compact source of stable test signals. 
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Although the new instrument employs but four transistors in relatively 
simple circuitry , its performance is impressive. At right are plots of 
the short-term drift from switch-on compared with typical signal 
generators of modest laboratory standard; also the long-term drift. 


amounting to approximately .07% 
maximum absolute from switch- 
on; as may be seen from the 
drift plots of figure 1, this compares 
favourably with typical valve-type sig¬ 
nal generators of modest laboratory 
standard. As may be seen from the 
lower curve, drift after approximately 
3 hours is very low, at less than 
.003%. 

The AF section of the instrument em¬ 
ploys a further two transistors, one a 
unijunction type 2N2646 (or 2N2160) 
and the other a general-purpose silicon 
planar NFN type BC108, 2N3565 or 
similar. The unijunction is used in a 
simple relaxation oscillator operating 
at laround lKHz; the approximately 
saw-toothed waveform at its emitter 
is passed through a high impedance 
low-pass filter to produce 'an approxi¬ 
mately sine-waved signal ait the base 
of the amplifier stage employing the 
NPN transistor. 

Two output signals are taken from 
the amplifier, one from the col¬ 
lector and the other from the emitter. 
The former is fed to the emitter of 
the RF buffer/modulator to produce 
modulation of the carrier, while the 
signal from the emitter is taken to the 
AF output socket for external test pur¬ 
poses. Note that the supply voltage 


for the AF stages is controlled by the 
“CW-MOD” switch, hence this section 
is operative only when the switch is 
in the “MOD” position. 

The pitch of the audio tone delivered 
by the unijunotion AF oscillator is 
determined by the resistor in its emitter 
circuit. The value of 8.2K shown on 
the circuit diagram gives approximately 
lKHz, a useful and convenient pitch 
for many applications. However if an¬ 
other pitch is preferred the resistor 
value may be changed accordingly; for 
example, a value of 15K will give the 
often-used 400Hz. Note, however, that 
the resistor value should not be re¬ 
duced below 3.3K to ensure reliable 
operation. 

iPower requirements for the instru¬ 
ment are 9V at 1.5-3.5mA, which could 
easily be provided by a small tran¬ 
sistor radio battery if the instrument 
were required to be used in situations 
remote from the power mains. How¬ 
ever, as mains operation is likely to 
be more convenient in the majority 
of situations, we have provided the 
instrument with a small internal power 
supply. This may be omitted if not 
required; the circuit is marked to show 
where a battery may be connected in 
its place. 

The instrument is slightly frequency 



(a) SHORT TERM DRIFT AT IMHi, FROM SWITCH-ON 
AND WITH MAINS HELD TO WITHIN \% 



dependent upon DC supply voltage — 
the dependence amounting to approx. 
0 .1% per volt at 9V, and accordingly 
the mains power supply is regulated 
using a silicon zener diode. The diode 
is a nominal 9V unit, type OAZ207 
or OAZ212 or a similar low-power 
unit. It is fed from a simple half-wave 
rectifier circuit using a silicon power 
diode type 1N3193, OA605 or similar. 
The power transformer is a miniature 
12.6V unit, such as the Ferguson type 
PF2851. 
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Illustrated is the TA150. 

It costs $290 and sounds like $400 

If you like fidelity without fuss, see it soon 


iiiWIi® 




m 

m 




Fidelity 

without 


Bogen sound. Crisp and clean and clear. 
Without gimmicks. Bogen equipment is meant 
for listening to. Not fiddling with. 

That's why there's an automatic loudness 
contour built into the volume control. 

It boosts the bass at low volume levels. 

Gives you a better sound without 
fiddling. It's developments like this 
that make operation simple and give a 
sound way above its price. Bogen has 
already proved popular in the United 
States and now is released in Australia 
through approved dealers. 


Dealers: 


Coupon: 

Please send me details and prices on Bogen audio 
equipment: 

NAME 

ADDRESS | 

PHONE. I 

Send to : Electronic Performance Systems 
Pty. Ltd. 

First Floor, Dungate Lane, Sydney, N.S.W. 

Sole distributor of Bogen Equipment in | 

Australia. i 

L...---------------- 


Asdic Stereo Specialists, 166d Glebe Point Road, GLEBE. 68-1453 
John Border Photographies, 175 Liverpool St, SYDNEY. 26-1106 
403 George Street 

Convoy International. 449 Kent Street, SYDNEY. 29-6475 
Disc Record Studios. 20 South Side Plaza Shopping Centre, 
Princes Highway, Rockdale 58-8958 
Glen Dor, 43 The Corso, Manly. 97-2415 
Peter Shalley, 127 York Street, 29-6681 

Wedderspoons. 4th fI., Shorter House, 193 Clarence St., 29-6681 
Albert Wright, 795 New Canterbury Rd., Hurlstone Park. 55-2696 


the Live sound of 
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As a result of the regulated power 
supply the instrument is virtually in¬ 
sensitive 'to mains voltage variations. 

However if the instrument is to be 
operated from a battery the frequency/- 
supply voltage dependence quoted 
albove will become relevant and should 
be borne in mind. In many testing and 
alignment situations i)t may not be 
important (unless the battery is near¬ 
ing complete exhaustion) but, if ac¬ 
curate work is involved, it may be 
necessary to either re-oalibrate the 
instrument or fit a new battery. 

Perhaps it should be pointed out in 
passing that the instrument is by no 
means unusually or unduly sensitive 
to supply voltage variation. In fact 
the figure of 0.1%/V is considerably 
less than the sensitivity typically ex¬ 
hibited by many valve and transistor 
L-C oscillators. 

Note that whereas the power switch 
is optional if the mains power supply 
is used, it will be virtually mandatory 
if a battery -is used instead. The in¬ 
strument drain is not high, but con¬ 
tinuous operation would still result in 
somewhat limited battery life. 

The instrument is constructed in 
our compact 7iin x 5in x 4in standard 
case, as m'ay be seen from the photo¬ 
graphs. The front panel is uncrowded 
and has but four controls and two 
output connectors. The tuning dial 
occupies a major portion of 'the panel, 
being a standard “label” 4 fin x 3in 
Perspex type with matching knob and 
planetary reduction drive having an 
approximate 6:1 ratio. For the pro¬ 
totype we made up a matching nair 
line cursor from a scrap of l/16in 
plastic sheet. 

For those who wish to obtain a 
photographic copy of the prototype 
dial scale, we are making these avail¬ 
able via the information Service at 50c 
each. 

At the ' * tuning dial are 

the band ^ * utput level con¬ 
trols, with uppermost. The 

remaining “C J switch control 

is in the lowei centre of the panel, 
with the AF output connector to the 
left and the RF output connector to 
the right. 

Inside the case, a majority of the 
components are supported by a vertical 
bracket attached to the rear of the 
front panel via the bandswitch and 
output level control nuts and two of 
the tuning dial mounting screws. The 
tuning capacitor and coils are mounted 
on one side of the bracket, while tag- 
strips on the other side support most 
of the minor components. The trimmer 
capacitors are mounted on the rear 
turn-up of the bracket, such that they 
may be adjusted through small holes 
in the rear of the case. 

The oscillator coils used in the in¬ 
strument are modified versions of 
readily-available stock components. 
That for bands A and B is an RCS 
type 253 transistor broadcast aerial 
coil with 220T removed from the un¬ 
tuned winding. Band C uses an Aegis 
RFT2 short-wave transformer with 
35T removed from the main winding, 
33T from the untuned winding for 
feedback (a tap on the main winding 
would be almost impossible to achieve) 
and a 3T output winding added. Band 
D uses an Aegis type RFT5 trans¬ 
former with 9T removed from the 
tuned winding, a tap at 3£T and an 
additional winding of 1±T for output 



At top above is a view of the rear of the oscillator front panel , show¬ 
ing the bracket chassis, coils , tuning capacitor and trimmers. The 
lower view shows the power supply wiring mounted in the rear of 

the case . 


(the original untuned winding is dis¬ 
connected at both ends). 

For those who care to construct their 
own coils “from scratch” the details 
are given in the table. The bands A-B 
coil is wound on a 5/16in former with 
an iron-dust core and compensated 
shield can (which serves addition¬ 
ally as a shield partition between the 
Other two coils); the band C and band 
D coils are wound on fin diameter 
formers fitted with fin ferrite cores. 
All output coupling windings are 
spaiced l/8in from the tuned windings. 

Note that, as a result of using the 
tap (already provided on the standard 
RCS type 253 coil, the feedback coup¬ 
ling tends to be rather too great for 
smooth oscillation. Rather than attempt 
to fit a new tap or add divider circuitry, 
we found the easiest way to obtain 
satisfactory operation on bands A and 
B was simply to 'add a IK damping 
resistor across the 80T output winding. 
Other coils may not require this 
resistor, while constructors who wind 
their own coils may obviate its use by 

ELECTRONICS 


using a sufficiently low feedback tap¬ 
ping ratio. The resistor is identified 
on the circuit by a “diamond” symbol. 

Placement of both the major and 
minor components should be fairly 
evident from the internal photographs. 
The RF oscillator circuitry is supported 
by the bandswitch and 'the upper mini¬ 
ature tagstrip, while the AF circuitry 
is supported by the lower tagstrip. The 
small tagstrip in the centre supports 
the buffer/modulator components. The 
bandswitch section nearest the front 
panel is used for oscillator feedback 
and buffer drive switching, while the 
other section is used for oscillaitor coil 
and trimmer switching. 

All “hot” RF oscillator wiring 
should be made in stout (e.g. 16G) 
tinned copper wire, preferably wire 
which has been stiffened by stretching; 
the wire may be insulated where 
necessary with ImM varnished cambric 
sleeving. The rigidity produced by this 
means will ensure stable internal capa¬ 
citance conditions and contribute to 
stability and long-term reliability. 
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Qb PIONEER* 


WORLD-FAMOUS BRAND 
IN HI-FI REPRODUCTION 


NEW MODEL 

INTEGRATED AMPLIFIER 

Model SA-400 


Sold only by selected audio centres throughout Australia 


ASTRONIC IMPORTS 


A DIVISION OF ELECTRONIC INDUSTRIES LTD. 

MELBOURNE SYDNEY BRISBANE ADELAIDE PERTH HOBART 

489-1911 31-6721 2-0271 23-4022 28-3111 2-2711 


Music Power: 

Tuning Range: 

Audio Circuitry: 

Frequency Response: 

Audio Sens'ttvlty: 

Terminals: 

Equalisation: 

Tone Controls: 
Loudness Contour: 
Power Supply: 
Dimensions: 

Weight: 


22 watts total. 

MW: 535-1.605kc. SW: 3.8-12mc. 

Power tubes 6BMB8 / ECL82 pushpull output 
circuit. 2 channels. 

Plus or minus 1 db. from 20-20,000 cps over¬ 
all. 

MAG PHONO: 2mV, CER PHONO: 23mV. 

AUX: 1 l5mV. 

4, 8, 16 ohms. TAPE REC. lack. 

PHONO: RIAA. 

BASS. TREBLE. 

ON-OFF switch. 

115/230 V. AC 50/60 cps. 

16 (W) x 6’* (H) x 12” (D). 402 <W) x 147 

(H) x 305 (O) mm. 

•221b. 10kg. 


STEREOPHONIC HEADPHONES 

Model SE-2P 


SPECIFICATIONS: 

Model Designation SE-2P 

Rated Impedance 8 ohms 

Matching Impedances 4^16 ohms 

Power Handling Capacity 0.5 watts 

Frequency Response 25 ~ 16,000 cps 

Connecting Cable 

6'4” (equipped with three-conductor jack) 


Music Power: 30 watts total. 

Audio Circuitry: Power tubes 6BMB8 / ECL82 pushpull output 

circuit. 2 channels. 

Harmonic Distortion: Less than 1 % (at rated output). 

Frequency Response: Plus /minus 1 db. From 30-20.000 cps. overall. 
Audio Sensitivity: 

Terminals: 

Equalisation: 

Tone Controls: 

Loudness Contour: 

Power Supply: 


MAG PHONO: 2.3mV. CER PHONO: 38mV. 
TAPE HEAD: I.SmV. TAPE P.B. (MONI): 150 
mV. AUX ISOmV. 

8 or 16 ohms speaker output, headphone lack. 
TAPE-REC. Jack. TAPE MONITOR switch. 
TAPE-REC. P.B. Jack (DIN standard). 

PHONO. RIAA TAPE: NAB. 

BASS. TREBLE. 

ON-OFF switch. 

230 V. AC 50. 


22 WATTS SW/MW-MW STEREO 

Model SM-BI6I 


RECEIVER 
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Standard nylex-insulated multi- or 
single-strand hook-up wire may be 
used for the relatively “cold” AF and 
power supply wiring, as this is less 
important. However, care should be 
taken to ensure that components are 
well supported and the wiring will 
not be able to move about in trans¬ 
port. Care exercised in the construction 
will be found highly worthwhile in 
terms of stable performance of the 
completed instrument. 

When the instrument is completed 
and found to be operating correctly 
it should be calibrated. Ideally this 
should be performed by comparing 
it with a standard signal generator, 
or by measuring the output frequency 
with a digital or heterodyne frequency 
meter. However, as it is probably 
unlikely that such instruments will be 
available to the average constructor, 
the most convenient method will pro¬ 
bably be detection using a calibrated 
short-wave receiver. 

To calibrate the oscillator in this 
fashion, connect its RF output to the 
aerial terminal of the receiver (with 
the aerial disconnected) using a small 
series capacitor (i.e., 22pF). Then, 

with the oscillator switched to deliver 
a modulated 1 output signal (“MOD”), 
it should be possible to detect the 
signal by tuning the receiver over the 
appropriate band. When it is desired 
to check that one has in fact found 
the oscillator signal, the easiest way 
is to listen whether the modulation 
tone disappears when the oscillator is 
switched for “CW” operation. 

Note that because the instrument 
delivers a significant amount of second 
harmonic along with the fundamental 
output, it will be possible to detect 
weak signals at twice the fundamental 
output frequency. In cases where the 
oscillator frequency seems wildly in 
error, one should always check that 
it is not in fact the second harmonic 
which is being detected. Actually it is 
a good idea to check this point wher¬ 
ever possible, as it is easy to be 
misled. 

It will usually be necessary to make 
use of the second harmonic in calibra¬ 
ting the IF band of the instrument, 
as few receivers will have facilities 
for reception of signals between 350 
and 500KHz. Thus the receiver broad¬ 
cast band will be used to detect the 
second harmonics, which will fall be¬ 
tween 700KHz and lOOOKHz (1.0- 
MHz). 

Another point which should be 
noted is that if the receiver used for 
calibration is a superheterodyne—and 
this is most likely—confusion and/or 
error may be introduced by the re¬ 
sponse of the receiver to signals at 
frequencies which are “IF images” 
of those corresponding to the dial 
markings. It may be remembered that 
a superhet by its very nature tends 
to respond to signals separated both 
hbove and below its local oscillator 
frequency by its IF, the selection of the 
“desired” frequency (usually the lower 
of the two) and the rejection of the 
“undesired” or “image” freauency be¬ 
ing performed by the aerial and RF 
(if present) tuning circuits. 

On the broadcast band the response 
of the receiver to images will generally 
be almost negligible due to the rela¬ 
tively large signal-image separation 
compared with the receiver front-end 
bandwidth. However, in many recei¬ 




Two views of the wiring and components mounted on the bracket 
chassis, reproduced to assist constructors in placing components and 
dressing leads. Note the stout wire used for “hot” wiring in the RF 
section, rigidity being important for frequency stability. 


vers the sensitivity to image signals 
becomes appreciable on the short¬ 
wave bands, particularly at the upper 
frequency end, as a result of the 
increase in the absolute bandwidth 
of the simple front-end tuning circuitry 
employed. 

This being the case it will generally 
be advisable to commence calibration 
of the oscillator on the lower bands— 
where it will usually be easy to dis¬ 
tinguish between the intended >a<nd 
image responses—and progress upward 
in relatively small increments which 
will permit one to “keep track” of 
the correct receiver response frequency. 
In addition it is worth bearing in 
mind that the two receiver responses 
are always separated by twice the 
receiver IF (i.e., 910KHz), and that 
the “true” response is usually that cor¬ 
responding to the lower test oscillator 
frequency or the higher of two re¬ 
ceiver dial settings. 

If it is intended to produce an 


original scale for the instrument, the 
main concern will be to ensure that 
the four bands are contiguous—i.e., 
that they provide continuous coverage 
of the spectrum from 360KHz to 18- 
MHz. However, if the instrument is 
to be calibrated to a copy of the proto¬ 
type dial scale, continuous coverage 
will result automatically. In both cases 
adjustment will be made using the 
coil cores and trimmers, with the 
former used for the low frequency ends 
of the bands, and the latter for the 
high frequency ends— in that order. 

Because bands A and B share a com¬ 
mon coil, the coil core cannot be adjus¬ 
ted independently for each. However, 
if the core is adjusted for the low 
end of band B, the low end of band 
A should automatically be correct. The 
recommended procedure is therefore 
to calibrate band B first — low end, 
then high end — and then to adjust 
the high end of band A using only its 
trimmer. The short-wave bands are of 
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AUSTRALIA'S LARGEST 
Radio, Television and Hobbies 
SPECIALISTS 


307 ELIZABETH STREET, MELBOURNE — 60-1442 


★ We have everything for the Radio Hobbyist ★ 


PIEZO PICK-UPS 
AND CARTRIDGES 

PU-86 Pickup LP/78 T/O 
Crystal cartridge. Length 
240mm.. Ea. $2.70 


Y700 Ceramic Cartridge. Mon. 

LP/78.$2.00 


PU-86 Pick-up Ster-LP/78. 

T/O Cartridge. Length 

204mm.Ea. $4.00 


Y200 Ceramic Cartridge. 

ST LP/78.$3.00 


PU-54 Pick-up LP/45 only. 

Length 1.25mm .. .. Ea. $2.10 


Y400 Crystal Cartridge. LP/45 $1.20 


Y130 Crystal Cartridge. T/O 
Type. Ster/LP.Ea. $2.70 

Sapphire Replacement Styli. 

Each Ster/LP. 30c 


TRANSISTORISED CALLING 
AND TALK-BACK SYSTEMS 

BATTERY OPERATED 


2 station 1 master 1 slave ■ . $20.00 

3 station 1 master 2 slave . . $22.50 

4 station 1 master 3 slave . . $30.00 

5 station 1 master 4 slave .. $35.00 

7 station 1 master 6 slave .. $50.00 

Complete with cable and batteries. 

3 station, all master.$36.00 

4 station, all master.$48.00 


Complete with batteries. 
Suitable cable from 20c yd. 
Plus 50c postage. 


SUB MINIATURE 

I.F. TRANS., 7 x 7mm. 

In sets of 3. 

$2.25 per set. 

OSC. COILS, 7 x 7mm. 

To match I.F. Trans. 

75c each. 

5K SUB-MIN POTS, w/switch. 65c. 


CO-AX MIC. CABLE. 

Grey P.V.C. Cover. 

15c yd. $14.50 100yds. 

STANDARD THIN MIC. CABLE 
Grey P.V.C. Cover. 

10c yd. $9.00 100yds. 

4c SHIELDED P/U FLEX 
P.V.C. Covered. 25c per yd. 


PIEZO MICROPHONE INSERTS 

MC-3 Crystal, 50-7K, 35 x 25 x 8 mm. -57DB. $1.00 ea. 

MC-7 Crystal, 100-7K. 39 mm Round x 11 mm. -56 DB. .. $1.00 ea. 

MC-8 Crystal, 50-8K. 48 mm Round x 17 mm. -50 DB. .. $1.00 ea. 

MC-9 Crystal, 50-8K. 25 mm Round x 9 mm. -68 DB. .. $1.80 ea. 

MC-33 Crystal, 50-10K, 33 mm Round x 9 mm. -60DB. $1.30 ea. 

MD-5 Dynamic, 100-15K. 33 mm Round x 14 mm. -55 DB. $1.80 ea. 


TRANSISTOR SET ACCESSORIES 


Magnetic Earpiece 

with 

3.5mm 


Plug. 



75c 

Crystal Earpiece 

with 

2.5mm 


Plug. 



75c 

Crystal Earpiece 

with 

3.5mm 


Plug. 



35c 

Jacks, 2.5 and 3.5 

mm . 


20c 

3.5mm Plug and Cord Ext. Jack. 


Pair. 



50c 


Metal Co-axial Plugs and Line 

Sockets. Pr. 65c 

“Din” and “Hirschmann,” 2, 3. 4 
and 5-pin Plugs, Chassis and 
Line Sockets, carried ex stock. 
Prices on application. 

P.M.G. type Plugs from .. .. 50c 

P.M.G. type Jacks from .. .. 35c 

P.M.G. Line Jacks from . . .. 55c 


Capacitor Substitution Box, 


1,000 VW.$5.00 

Resistor Substitution Box, 1 Watt. 
Plus Post, 20c.$4.50 


TRANSISTOR AERIALS 

4in extends to 27 in. $1.60 

5in extends to 39in. $1.70 

6in extends to 43in. $1.40 

6in extends to 32in. $1.00 

6in extends to 28in.$1.00 

7in extends to 39in.$1.20 

9in extends to 39in. 95c 


Plus Postage, 15c. 

CRYSTAL SET BUILDERS 


Coils. 65c 

Diodes. 35c 

Headphones. $2.50 

Tuning Conds. ... $2.00 

Terms ...Ea. 12c 


Plus Postage. 


TAPE RECORDER 
ACCESSSORIES 


2iin Spools. 30c 

3 in Spools. 35c 

5in Spools... 40c 

5lin Spools. 70c 

7in Spools. 50c 

21in x 100ft Tape. 45c 

2iin x 300ft Tape.$1.20 

3in x 600ft Tape.$2.25 

5|in x 850ft LP Tape .. .. $1.50 

5*in x 1,200ft Tape.$2.50 

7in x 1,800ft Tape.$3.95 

5in Plastic Tape, boxes .. .. 60c 

7in Plastic Tape, boxes .. .. 90c 

Plus Postage. 


KEW METERS 

MR-2P 0-1 m/A .. .. .. .. $3.65 

MR-2P 0-50 u/A.$5.80 

MR-2P 0-100 u/A.$5.30 

MR-2P 0-500 u/A.$5.50 

VR-2P V.U. Meter.$5.80 

MR-2P Stereo Balance .. .. $5.25 
MR-2P 0-20v. D.C.$4.00 


All meters in clear plastic cover. 
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Oscillator Parts List 

1 case, 7±in x 5in x 4in, with wrap-around front panel 
1 Dial assembly, 4$in x 3in, with 6:1 reduction unit, knob, cursor. 

1 10-415pF single gang variable capacitor. 

1 2-section, 2-pole, 4-position, small rotary switch. 

1 500ohm switch potentiometer. 

1 Set of coils (see text). 

1 Power transformer, 240V-12.6V at 150mA. 

1 On-off slider switch. 

2 Co-axial connectors. 

2 Small instrument knobs. 

4 3-30pF miniature compression-type trimmers. 

SEMI-CONDUCTORS 
2 BF115 or similar NPN silicon planar. 

I 2N2646, 2N2160 or similar unijunction. 

I BC108, 2N3565 or similar NPN silicon. 

1 IN3193, OA605 or similar. 

1 OAZ207, OAZ212 or similar 9V zener. 

RESISTORS (Half-watt, 5 p.c.) 

1 x 2.7ohm, 1 x 68ohm, 1 x lOOohm, 2 x 220ohm, 2 x 470olun, 
1 x 820ohm. 

2 x IK, 1 x 3.9K, 1 x 6.8K, 1 x 8.2K, 1 x 10K, 1 x 15K, 1 x 33K, 
1 x 47K, 2 x 100K. 

CAPACITORS (LV plastic type) 

1 x 390pF, 1 x 470pF, 1 x .0015uF, 3 x .0047uF, 1 x .0068uF, 
1 x .01 uF, 2 x .047uF, 4 x O.luF. 

Elect roly tics: 1 x lOOuF 6VW, 1 x lOOuF 100VW, 1 x lOOOuF 25VW. 
MISCELLANEOUS 

Handle, rubber feet and case assembly screws; scrap aluminium 
sheet for mounting bracket; miniature tagstrips—2 x 10-lug, 1 x 4-lug, 
1 x 3-lug. Mains cord and plug, screws and nuts, washer, connecting 
wire, solder, etc. 




FROM RF OSC. OUTPUT 



TO RECEIVER INPUT 


(a) STANDARD DUMMY AERIAL NETWORK 


3T OF l&SWG ENAMELLED 
COPPER WIRE, 10" DIAMETER 
(ON WOODEN FRAME, ETC.) 


RECEIVER 
AERIAL ROD 



Figure 2: Details 
of a dummy aerial 
network and field 
loop used for in¬ 
jecting oscillator 
signals into re¬ 
ceiver front-ends. 


course independent and may be cali¬ 
brated whenever desired. Remember to 
calibrate the low ends first, using the 
cores, and then the high ends using 
the trimmers. 

When the instrument is calibrated 
and ready for use, probably in many 
cases its major role will be in the 
alignment and testing of radio receiv¬ 
ers. It may therefore be appropriate 
to conclude this article with a brief 
discussion of these operations for the 
possible assistance of the inexperi¬ 
enced. 

The general procedure when perform¬ 
ing either testing or alignment of radio 
receivers is to commence at the “rear” 
or “output” end of the equipment, and 
work towards the “front” or “input” 
end, checking and/or adjusting each 
section or stage progressively. In this 
way the completed stages may be used 
to assist in the checking or adjustment 
of the remainder. 


As the output section of a radio 
receiver normally deals only with AF 
or “audio” signals, it is checked by 
feeding an AF signal to its input. With 
the instrument just described this may 
be performed simply by connecting 
the AF output signal to the input 
grid or base, with the oscillator switch 
set to “MOD” in order that the AF 
section is operative. If the receiver 
audio section is operating correctly 
and the volume control is set to permit 
signal amplification, this should pro¬ 
duce a lKHz tone from the speaker. 

Further tests concerning sensitivity, 
frequency response, distortion and sip 
nal-to-noise ratio require more elabo¬ 
rate instruments such as an audio Sig¬ 
nal generator, an electronic voltmeter, 
an oscilloscope and a distortion meter. 
However the simple test just described 
can give at least a rough indication 
as to whether or not the audio section 
is operating normally. 


GELOSO 

SIX BAND 
AMATEUR 
RECEIVER 



G 4216 


TECHNICAL DETAILS: 

Frequency Ranges: 10-meter band (28- 
30 MC); 15-meter band (21-21,5 
MC); 20-meter band (14-14,5 MC); 
40-meter band (7-7,5 MC); 80- 
meter band (3.5-4.0) MC)-144-146 
(26-28) MC for external VHF con¬ 
verter. 

Tuning Control: By step-down ratio. 

Accuracy of Frequency Calibration: 
± 5 KC on the 80-, 40- and 20- 
meter bands; ± 10 KC on the 15 

and 10-meter bands. 

Frequency vs. Times Stability: ± 0.5 : 
10,000 (i.e. db 50 cycles/MC). 

Intermediate Frequency: 467 KC. 

Image Rejection: Better than 50 db 
on all frequency ranges. 

Intermediate Frequency Rejection: 
Better than 70 db. 

Sensitivity: Better than 1 /aV for 1 
watt a.f. output. 

SignaFto-Noise Ratio: at 1 /xV better 
than 6 db. 

Selectivity: 5 positions: Normal-Xtal 1 
- Xtal 2 - Xtal 3 - Xtal 4. 

Reception of Amplitude Mondulated 
Signals. 

Reception of Single-side-Band Signals 

(s.s.b.): Amplifier and detector cir¬ 
cuit for s.s.b. signals, with carrier 
reinsertion. 

Nob* Limiter: Effective with all type 
signals. Self-adjusting to various 
a.m. signal levels. 

Signal-Strength Indicator: S-meter, 
calibrated in S-units from (( S-l )) 
to (( S-9 )), (( S-9 + 20 db )) and 
(( S-9 + 40 db)). 

Available ex stock $269.31 inc. sales 

tax. Full information available 

from: _ 


AUSTRALIAN AGENTS 


VIC.: 608 Collins St., Melbourne. 61-2464. 
N.S.W.: 64 Alfred St.. MiJson’s Pt. 929-8066 
OLD.: L. E. Boughen and Co., 85 Central 
Ave., Sherwood. 79-2207. 

W.A.: H. J. MacQuillan Pty. Ltd., 1017 
Wellington St., Perth. 21-4821. 

S.A.: K. Farmer Sales Pty. Ltd., 286 Gilles 
St., Adelaide. 23-6131. 
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ARROW ELECTRONICS, 


See our New Home of Hi-Fi at our Ground and First 
Floor showrooms at :— 

S42 Kent Street 

between KING & MARKET Sts. 

OPPOSITE 2UW Studios 

At last we are settled in our new modern showrooms with the "quiet and 
pleasant browse around atmosphere". A few of the many bargains we have 
to offer are shown below. However space does not permit the listing of 
all the fabulous bargains we have available. So call in and see for your¬ 
self. Browse around — ask questions, we are there to assist you. All 
are welcome and no one is asked to buy. 


NEW HOME 




SALE SPECIALS 


("HORENS TDI24 turntable with 
TP 14 arm and SHURE M75E cart¬ 
ridge. 

Only $241.50 


THORENS TDI50A turntable 
SHURE M44-G cartridge. 

$114.50 


with 


THORENS TRI50 turntable with 
SHURE M55E cartridge. 

$124.00 


THORENS TRI50A turntable SME 
3012 arm and SHURE VI5 cartridge. 

$316.00 

for the "Connoisseur 

PIONEER SM80I stereo amplifier 35 
watts per channel. Shop soiled. 

Only $199.50 


FISHER XI0IC stereo amplifier 27 
watts per channel ex Demo only— 
bargain at 

$250.00 


Speaker enclosures in Teak finish 
for 8" speaker 

$22.00 

for 10" speaker 

$28.00 
for 12" speaker 

$32.00 


Vertical type equipment cabinets 
in Teak with record storage. 

Cut for DUAL players. 

$60.00 


Have you a space problem? 

Here is the speaker system for you. American Jensen Galaxy 11 Centre bass 
channel with satellites for mid & treble. Kit including details of enclosures 
required for only $99.50 


These are but a few of the many bargains we have to offer. 

Whatever you want our prices will be right! 

Watch for new reduced prices on Shure cartridges and Share—SME pick¬ 
up arms. 




NOW AT 


342 Kent St. 
^SYDNEY 
296731 


Opposite 2UW between KING & MARKET Sts. 


With most modern superheterodyne 
receivers the next section to be checked 
is that comprising the last intermediate 
frequency (‘‘IF’) stage land the second 
detector. This is most easily checked 
by adjusting the oscillator to produce 
a modulated (RF) signal at the desig¬ 
nated intermediate frequency (usually 
455KHz or thereabouts). When 
this signal is fed into the grid 
or base of the last IF amplifier 
stage — via a 0.1 uF blocking capacitor 
to prevent disturbing bias conditions 
— a tone should again be heard from 
the speaker. If the set is to be aligned, 
the core(s) in the last IF transformer 
should then be adjusted for a maximum 
or ‘‘peak’’ in the tone amplitude. If 
the transformer has two cores, these 
should be adjusted to produce peaks in 
positions Where the cores are apart 
rather than together. 

If there is more than one IF stage, 
the preceding stage(s) should be check- 
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Coil Data 

Bands A & B 

Primary 210T tapped at 15T; 
sec. 80T wound l/8in from cold 
end. (RCS type 253 transformer 
with 220T removed from untuned 
winding.) 

Band C 

Primary 45T, feedback winding 
7T, output winding 3T l/8in from 
hot end. iin dia. former. (Aegis 
RFT2 transformer, 35T removed 
from main winding, 33T from un¬ 
tuned winding, 3T winding added.) 
Band D 

Primary 15T, tapped at 3$T; 
sec. liT l/8in from hot end, iin 
dia. former. (Aegis RFT5 trans¬ 
former, 9T removed from tuned 
winding, original untuned winding 
disconnected both ends and new 
output winding added. 
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ed and aligned in a similar fashion 
by moving the point of signal injection 
to the earlier grids or bases progres¬ 
sively. It will probably be necessary 
to reduce the oscillator output each 
time this is done to allow for the gain 
of each stage and prevent overload of 
the later stages. 

The mixer/converter stage and IF 
input transformer are checked by inject¬ 
ing the 455KHz modulated signal at the 
grid or base of the mixer—again using 
a 0.1 uF blocking capacitor in series. 
The oscillator output may have to be 
increased at this point, as the impe¬ 
dance to ground is usually quite low as 
tar as IF signals are concerned. At 
this stage the IF (alignment may be 
completed by adjusting the IF input 
transformer cores for a peak as before. 

Checking and alignment of the tun¬ 
able ‘‘front end 1 ’’ portion of a receiver 
is performed in a manner almost iden¬ 
tical with that used for the IF align¬ 
ment, although here the peaking is 
performed at two different frequencies 
—at least; some receivers require ad¬ 
justment at three frequencies, although 
nowaday's such receivers are rather 
rare. Incidentally the method used is 
also applicable for receivers using the 

(Continued on Page 158) 
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The UBIQUITOUS 

UNIJUNCTION* »y Jim Kyi., K5JKX 


Found in many circuits, this small semiconductor is like no other 
and is just now beginning to blossom. 


What looks like a transistor (but 
isn’t), acts like a neon bulb (but isn’t), 
and is used most frequently as a clock? 

Give up? Actually, there’s no rea¬ 
son to be ashamed if you find this 
riddle a bit of a stumper. The reason 
is that the useful unijunction trans¬ 
istor isn’t nearly as widely known 
as it ought to be. 

After all, iany device which can be 
used equally well as an oscillator, 
timer, voltage sensor, current sensor, 
SCR trigger, flip-flop, or one-shot 
multivibrator is worth getting on the 
right side of. And when that same 
gadget combines the transistor’s advan¬ 
tage of solid-state operation and the 
neon-bulb’s negative resistance charac¬ 
teristics (while simultaneously offer¬ 
ing its own unique advantages of ex¬ 
treme circuit simplicity) it stands to 
reason it ought to be at least as well 
known as the junction transistor. 

But the unijunction doesn’t even 
have ia correct name of its own. For 
sad as it seems, this versatile variety 
of semiconductor has been known 
almost since its inception as the uni¬ 
junction transistor despite the fact that 
a unijunction has absolutely no tran¬ 
sistor action. In actual fact, it has 
only one junction — rather than the 
tw6 required to form a transistor! In 
the face of this mis-naming, perhaps 
it’s no wonder that the rest of the 
unijunction’s story is so little known. 

Era is Born. It wasn’t always such 
a stepchild. When J. A. Leak and 
V. P. Mathis unveiled their new semi¬ 
conductor device at the 1953 conven¬ 
tion of the Institute of Radio Engin¬ 
eers (IRE, now IEEE), they had many 
words of promise for the double-base- 
diode, as they dubbed it. 

A couple of years later, J. J. Suran 
of General Electric’s Electronics 
Laboratory (who was conducting a 
development program on the gadget) 
termed it a semiconductor thyratron 
and predicted possible widespread ap¬ 
plication as a digital decoder. At the 
same time, Suran published circuits 
showing how the double-base-diode 
could be used as an oscillator, a re¬ 
generative pulse amplifier, or a flip- 
flop. 

Another few years saw the intro¬ 
duction of the misnomer unijunction 
transistor to replace the more accurate 
name of double-base-diode. Emphasis 
by this time was also almost exclusively 
on use as an oscillator or as a timing 
device; the other Capabilities of the 
device were being allowed to fall into 
limbo. 


By 1959, the unijunction was almost 
forgotten so far as published reports 
reveal. It had apparently joined a 
multitude of other “istors” which had 
attempted to follow the transistor into 
popularity and failed. Its position as 
the solid-state thyratron had been 
taken over by the controlled rectifier. 
The only general use of the unijunc¬ 
tion at this point was as ia timing ele¬ 
ment. 

Not Forgotten. Actually, the uni¬ 
junction was never completely forgot¬ 
ten. The original units were cantank¬ 
erous indeed — and, as a result, when 
unijunctions were first announced, their 
cost was prohibitively high. Thus, they 
were not practical for any application 
others than those for which no other 
device could be employed. 

The unijunction’s successor as the 
solid-state thyratron — the SCR — 
proved a notable impetus to the uni¬ 
junction itself. The SCR prefers a 
particular type of rapid-rise trigger¬ 
ing pulse. This pulse is produced most 
simply by a unijunction circuit. As 
the SCR graduated from laboratory 
devices into widely applied consumer 
items, the demand for unijunctions 
grew right along with it. 

At the same time, generally improved 
technology in semiconductor manufac¬ 
turing brought reductions in costs of 
unijunctions. Currently, several types 
of UJTs (let’s use this widespread 
abbreviation, incorrect though the 
name may be in fact) can be purchased 
for less that $1.50 each. Only a few 
special military types still retain iastro- 
nomical price tags. 

Now ‘that we’ve been through a brief 
history of the UJT, let’s take a closer 
looik at the device itself and find out 
just what it is and how it works. Once 
we have a general feel for its operating 
principles, we can go on (to examine 
its major characteristics and explore 
circuits for bcth common and not-so- 
common UJT applications. 

What is a UJT? The UJT most 
frequently consists of a bar of n-<type 
silicon measuring 8 x 10 x 60 mils 
in size (a mil is l/1000in), supported 
on a ceramic-disc hefader, and having a 
3-mil aluminium wire alloyed to the 
top of the silicon bar near one end. 
The whole works is surface passivated 
after assembly, and then hermetically 
sealed. This construction 'allows both 
TO-5 and TO-18 packaging with all 
three of the element leads insulated 
from the metal case. A sketch of this 
construction is shown in figure 1. 

Interbase Resistance. Electrically, the 


* Reproduced by arrangement 
with "Elementary Electronics" 



Figure 1: Take a unijunction 
apart , and this is what you 
would see inside if you mag¬ 
nified it several times. The 
emitter connection is actually 
closer to the base-1 junction 
than it appears here . 


UJT consists of the Same silicon bar 
(which has a resistance known as the 
interbase resistance), and the alumi- 
nium^wire emitter. Wften current is 
injected into the device through the 
emitter (with the circuit returned to 
Base-1, the end of the bar most distant 
from the emitter contact), the inter¬ 
base resistance drops. In itself, this 
is somewhat useful. 

The real value of the UJT, however, 
is due to a secondary effect. As inter¬ 
base resistance drops witih an increase 
in emitter current, the voltage deve¬ 
loped across this resistance also drops. 
Since the emitter voltage is a fraction 
of the total interbase voltage (by 
voltage-divider action across the length 
of ithe bar), this means that emitter 
voltage drops as emitter current rises. 
This voltage drqp with current increase 
defines a negative resistance (less than 
no resistance at all), which permits 
oscillation or amplification in a circuit. 

Negative Resistance. Other compon¬ 
ents have negative resistance; the tun¬ 
nel diode is perhaps the most famous 
negative-resistance device. Easily 
the most common is the ordi¬ 
nary neon lamp. Then there 
is the variable resistance (VR) tube 
and other gas-filled electron tubes. You 
can even include the tetrode vacuum 
tube, although special circuits are re¬ 
quired to make use of its negative re- 
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HI-FI BAFFLE 
SPEAKER SYSTEMS 
FOR MONO AND 
STEREO 


The new Peerless systems 
are engineered to the 
high quality standards 
that have made Peerless 
pre-eminent in high- 
fidelity design over the 
past years. Our experi¬ 
ence, together with the 
most careful selection of 
materials and strictest 
manufacturing controls, 
assure performance of 
highest quality. 

All the speaker systems 
are mounted and wired 
on a front board covered 
with plastic fabric grille 
and ready for cabinet 
mounting. Available in 
4 ohm, 8 ohm or 16 ohm 
impedance. 



4-30 PASS 


2-8 PABS (also available as KIT, see below). 

is a 2-way speaker system consisting of 2 speakers and crossover network. 

Max. Power Input: 8 Watts. 

Frequency Range: 50-18000 c.p.s. in 16 litres (0.57 cb. ft.) cabinet. 

Speakers: Woofer B 65 W, Tweeter MT 25 HFC. 

Crossover Frequency: 4000 c.p.s. 

Dimensions (inside) for 16 litres cabinet: Approximately 15 9/16in. x 9Hm. x 6!6in. (395 x 
245 x 165 mm). 

Specify grey or golden coloured plastic fabric grille. 


2-10 PABS (not available as KIT). 

is a 2-way speaker system consisting of 2 speakers and crossover network. 

Max. Power Input: 10 Watts. 

Frequency Range: 50-18000 c.p.s. in 6.5 litres (0.23 cb. ft.) cabinet. 

Speakers: Woofer O 525 WL. Tweeter MT 20 HFC. 

Crossover Frequency: 3500 c.p.s. 

Dimensions (inside) for 6.5 litres cabinet: Approximately 9 15/16. x 6!4in. x 6 9/V6in. 

(252 x 158 x 167 mm.). 

Dark coloured plastic fabric grille. 


3-15 PABS (also available as KIT, see below). 

is a 3-way speaker system consisting of 3 speakers and crossover network. 

Max. Power Input: 15 Watts. 

Frequency Range: 45-18000 c.p.s. in 30 litres (1.06 cb. ft.) cabinet. 

Speakers: Woofer P 825 W. Mid Range GT 50 MRC. Tweeter MT 20 HFC. 

Crossover Frequencies: 750 anjl 4000 c.p.s. 

Dimensions (inside) for 30 litres cabinet: Approximately 20Hin. x 8Hin. x 10!6m. (515 x 218 x 
270 mm.). 

Specify grey or golden coloured plastic fabric grille. 


3-25 PABS (also available as KIT, see below). 

is a 3-way speaker system consisting of 3 speakers and crossover network. 

Max. Power Input: 25 Watts. 

Frequency Range: 40-18000 c.p.s. in 100 litres (3.5 cb. ft.) cabinet. 

Speakers: Woofer CM 120 W. Mid Range G 50 MRC. Tweeter MT 20 HFC 
Crossover Frequencies: 750 and 4000 c.p.s. 

Dimensions (inside) for 100 litres cabinet: Approximately 25in. x 15in. x 16Viin. (635 x 380 x 
412 mm.). 

Specify grey or golden coloured plastic fabric grille. 


4-30 PABS (also available as KIT, see below). 

is a 3-way speaker system consisting of 4 speakers and crossover network. 

Max Power Input: 30 Watts. 

Frequency Range: 30-18000 c.p.s. in 50 litres (1.75 cb. ft.) cabinet. 

Speakers: Woofer D 120 W special. Mid Range O 570 MRC. Tweeters 2 x MT 25 HFC. 
Crossover Frequencies: 500 and 3500 c.p.s. 

Dimensions (inside) for 50 litres cabinet: Approximately 24 13/16in. x 13Hin. x 9Viin. (630 x 
340 x 234 mm.). 

Brown coloured plastic fabric grille. 
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LOUDSPEAKER SYSTEMS IN KITS 
FOR MONO AND STEREO 


If you want to spend a little extra time to establish your high-fidelity sound system and at 
the same time save money, you can get four of our PABS systems in KITS. A KIT system 
consists of speakers, crossover network, drawing of cabinet as well as mounting instructions, 
but without baffle. 

Available in 4 ohm, 8 ohm or 16 ohm impedonce. 




4-30 KIT 



2-1OA MEDIUM-SIZE SYSTEM 


A trio of 2-way and 3-way compact speaker systems in oiled teak cabinets of bookshelf type. 
Danish design and technique at its very best. 

Available in 4 ohm, 8 ohm or 16 ohm impedance. 

2-10 COMPACT SYSTEM 

is a 2-way speaker system in cabinet with dark coloured plastic fabric grille. Combines one 
special woofer (5'/iin.), one closed-back tweeter (2in.) and a crossover network. Crossover 
Frequency: 3500 c.p.s. Frequency Range: 50-18000 c.p.s. Power Capacity: 10 Watts. Cabinet 
Size: 1 OViin. x 6 3/16in. x 8%in. (260 x 156 x 213 mm.). 

2-1 OA MEDIUM-SIZE SYSTEM 

is a 2-woy speaker system in cabinet with brown coloured plastic fabric grille. Combines 
one special woofer (6!6in. x 1 OViin. elliptical), one closed-back tweeter (256in) and a cross¬ 
over network. Crossover Frequency: 3500 c.p.s. Frequency Range: 40-18000 c.p.s. Power 
Capacity: 10 Watts. Cabinet Size: 19%in. x 9%in. x lOHin. (500 x 250 x 270 mm.) 

4-30 MONITOR SYSTEM 

is a 3-way speaker system in cabinet with brown coloured plastic fabric grille. Combines 
one special woofer (12in.), one special mid range (5in. x 7in. elliptical), two closed-back 
tweeters (2!6in.) and a crossover network. Crossover Frequencies: 500 and 3500 c.p.s. 
Frequency Range: 30-18000 c.p.s. Power Capacity: 30 Watts. Cabinet Size: 25 9/16in. x 
14 3/16in. x 1 lftin. (650 x 360 x 300 mm.). 


Write for full details of Peerless Loudspeakers 

PEERLESS FABRIKKERNE A/S Copenhagen, Denmark 
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sistance. The particular advantage of 
the unijunction’s negative resistance, in 
comparison to other negative-resistance 
devices, is to be found in the operating 
conditions under which a unijunction’s 
negative resistance appears. 

Tunnel diodes exhibit their negative 
resistance at specific fixed voltage levels 
(generally less than one volt). Thus 
they are useful only in a narrow range 
of operating conditions. Similarly, neon 
lamps are confined to specific fixed 
voltage levels, though the levels are 
much higher (starting around 60 volts, 
depending upon electrode geometry and 
gas pressures). 

The unijunction, however, exhibits 
negative resistance over a range of 
operating conditions from 1 volt up to 
16 volts or so. What’s more, 
the voltage at which negative 
resistance comes into the picture 
can be controlled with a uni¬ 
junction; with other devices, it’s a 
factor of the device itself and not the 
associated circuitry. 

Because of the controllability char¬ 
acteristic, the negative resistance in¬ 
troduced into a circuit by ia unijunction 
may be made self-adjusting. This 
assures that the exact amount desired 
is introduced, despite all difficulties in 
determining exactly how much nega¬ 
tive resistance may be present in any 
circuit at any time. No other negative- 
resistance device offers this possibility. 
The result is that the unijunction offers 
an unmatched range of accurate tim¬ 
ing applications. We’ll go into this in 
more detail a bit later when we discuss 
specific applications. 

Talking about Unijunctions. Uni- 
junctions have a whole set of words 
which apply only to them and, to get 
very far in any discussion of the uses 
of the unijunction, we’re going to 
have to make the acquaintance of 
several of these terms. In fact, we’ve 
already used one or two without bene¬ 
fit of introduction — but now we’ll 
make it all official. 

Here are the most important of 
these terms; several of them use others 
of the group as pbrts of their defini¬ 
tions, so you may feel a trifle lost until 
you go around the list a couple of 
times. For the most part, however, 
they aren’t to confusing and many 
readers will probably be familiar with 
them already. 

Base-1. This one, abbreviated Bl, 
means the end of the silicon bar most 
distant from the junction. 

Base-2. Abbreviated B2, this is the 
opposite of Bl, which makes it the 
end of the bar nearest the junction. 

Emitter. The side of the junction 
not connected to the bases. 

Interbase Resistance. Written for 
brevity as Rbb, this is the resistance 
measured between base-1 and base-2 
with nothing connected to the emitter. 

Peak Point The set of operating 
characteristics at which negative re¬ 
sistance comes into play. It is so 
named because it marks the peak of 
the static emitter characteristic curve 
(figure 2). 

Valley Point Other end of the nega¬ 
tive resistance region. 

Peak-Point Current. Emitter current 
at peak point. Written Ip and deter¬ 
mined by interbase voltage. 

Interbase Voltage. Voltage applied 


across the unijunction from B2 to Bl. 
Normally ranges from 1 to 30V DC. 
Written Vbb. 

Peak-Point Voltage. Emitter voltage 
at peak point. Written Vp and related 
to Vbb by stand-off ratio. 

Stand-Off Ratio. Ratio of peak- 
point voltage to interbase voltage. 
Normally constant for any specific 
unijunction device, and in range from 
0.47 to 0.82. That is, for interbase 
voltage of 10V DC, stand-off ratio 
of 0.47 indicates peak-point voltage of 
4.7 and ratio of 0.82 indicates Vp of 
8 . 2 . 

Characteristic Curve. With some of 


The reason is that this one determines 
the triggering voltage in bistable cir¬ 
cuits, the threshold level in sensing 
circuits, the frequency in oscillators, 
and the time interval in timers. As 
figure 2 shows, we can change the 
peak-point voltage by simply chang¬ 
ing the interbase voltage applied to our 
UJT. 

Normally, this setting of peak-point 
voltage is one of the initial stages of 
circuit design. However, a fine adjust¬ 
ment of peak-point voltage can be 
included automatically—and this action 
permits UJT timers to achieve 0.25 
per cent accuracy over a temperature 


Figure 2: A family of 
characteristic curves 
for the typical unijunc¬ 
tion transistor . As emit¬ 
ter current increases 
there is less and less 
difference in the emit¬ 
ter voltage required to 
cause emitter current to 
flow . 



the words defined, we’re now in a posi¬ 
tion to discuss the characteristic curve 
af the unijunction—which describes 
most accurately just what the device 
does. Figure 2 shows a typical static 
emitter characteristic curve for the 
unijunction. 

You can see at first glance that the 
peak point for all interbase voltages 
occurs at zero emitter current. This 
is one of the most significant charac¬ 
teristics of the UJT — that current 
need not be flowing in the circuit for 
its negative resistance to appear. This 
characteristic permits use of the UJT 
as a near-instant sensing-switching 
device in a timer circuit. Specifically, 
a capacitor can be charged from some 
source of constant current. But until 
the capacitor charges to a voltage equal 
to the UJT’s peak-point voltage, the 
UJT might as well not be present. 

When peak point is reached, how¬ 
ever, the UJT’s negative resistance 
domes into action and actively sweeps 
the charge out of the capacitor. This 
is referred to as firing of the UJT. 
When the UJT fires, a pulse appears 
at both bases and a burst of current 
flows in the emitter circuit. Any of 
these actions can be used to signal the 
end of the timing period. 

As soon as the capacitor discharges 
to >a voltage below the peak point the 
UJT would turn off—except for the 
negative-resistance action in progress. 
The negative resistance maintains cur¬ 
rent flow until the valley point is 
reached, and then permits the UJT to 
remove itself from the circuit again. 
We’re now right back where we started, 
at the beginning of another timing 
cycle. 

Another characteristic of the UJT 
(shown by the curve of figure 2) is 
the remarkable constancy of the nega¬ 
tive-resistance slope with change of 
interbase voltage. This offers a smiliar 
constancy of timing with changes in 
Vbb, which we’ll go into later in 
detiadl. 

However, the peak point character¬ 
istic is the most important of the 
unijunction’s various characteristics. 


range from freezing water (0 deg. C, 
32 deg. F) to boiling (100 deg. C, 
212 deg. F). Figure 3 shows the circuit, 
which is almost fantastic in its simpli¬ 
city. 

This whole trick depends upon the 
change of Rbb with temperature. As 
temperature rises, Rbb will rise also 
since the resistance of silicon is tem¬ 
perature-dependent. However, Rbb and 
R1 together form a voltage divider 
R1 remains essentially constant with 
temperature. The result is that inter¬ 
base voltage Vbb increases in direct 
proportion to the rise in Rbb, which 
in turn follows the temperature rise. 
The rise in Vbb causes an automatic 
increase in peak point voltage Vp, since 
Vp is a fixed fraction of Vbb. 

However, a few other factors also 
influence Vp slightly and these other 
factors tend to cause a decrease in 
Vp as temperature rises. If they are 
not offset, they would cause Vp to 
decrease sufficiently to produce signi¬ 
ficant error in oscillator frequency or 
clock time intervals. But if the value 
of R1 is chosen properly, it can pro¬ 
duce an increase of Vp which almost 
exactly counteracts these other factors. 
In many cases, no other external tem¬ 
perature-compensation circuit compon¬ 
ents are needed. 

A Basic UJT Circuit A basic circuit 
for the unijunction is the relaxation 
oscillator shown in figure 3. It finds 
application as a timing circuit, a pulse 
generator, a trigger circuit for SCRs, 
and as a sawtooth-wave generator. 

The circuit is complete as shown. 
In fact, resistors R1 and R2 are not 
essential to circuit operation. Rl pro¬ 
vides the temperature compensation 
previously discussed, while R2 makes 
it possible to take output at base-1. 
If no base-1 output is desired, R2 may 
be omitted. 

How the Circuit Works. Let’s assume 
that you have just applied power. Since 
capacitor Ct is discharged, the emitter 
voltage is zero and no appreciable 
current flows through the UJT. The 
only current flow in the circuit is 
the charging current for Ct, through 
resistor Rt. 
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You can expect 
things from ANODEON 

makers of Australia’s 

smallest 

Silicon 
Rectifier! 


ACTUAL SIZE 


ABSOLUTE MAXIMUM RATINGS at 75°C ambient temperature 


1 amp current 
rating (50 to 1000 V) 

Miniature void free 
flame proof silicon 
polymer case 

Solid silver leads 


Type 

Reverse Voltage 

D.C. Cont. 

Recurrent Peak 

Transient Peak 



Vr 

Vrrm 

V RSM 

AD4001 

50 

50 

60 V 

AD4002 

100 

100 

120 V 

AD4003 

200 

200 

240 V 

AD4004 

400 

400 

480 V 

AD4005 

600 

600 

720 V 

AD4006 

800 

800 

960 V 

AD4007 

1000 

1000 

1200 V 


CHARACTERISTICS at 25°C ambient temperature 

Forward Voltage Drop 

Diode Current Minimum 

200mA D.C. 0.65 

6A (Pulsed) — 

35A (Pulsed) — 

Reverse Leakage Current at rated D.C. Peak Inverse Voltage 

Ambient Temperature Typical 

25°C 0.04/xA 

100°C 2.4 /<A 


Typical 

0.8 

1.2 

2.6 


Reverse Recovery Time: 

If= 0.5 amp. 


IR (peak)^0.5 amp. 


Maximum 
1.1 Volts 
— Volts 
— Volts 

Maximum 
5 /aA 
50 juA 

1.5 /xSec typ. 


^ONI 


ANODEON SALES DIVISION 

lANODEONl Electronic City, 443 Concord Road, Rhodes, N.S.W., 2138 
^ Electronic Park, Hamilton Street, Huntingdale, Vic., 3166 


Sydney 730211 
Melbourne 5690411 
Adelaide 23 4022 
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When Ct charges up to the peak 
point voltage, however, the UJT fires 
and Ct discharges through R2, pro¬ 
ducing the base-one output pulses. Rise 
time of the pulse at base-1 is typically 
about 1/3 microsecond, while the pulse 
duration is about 12 microseconds in 
most cases (determined primarily by 
value of Ct). When Ct is sufficiently 
discharged that emitter current flow 
drops below the minimum valley-point 
value, the UJT returns to its off condi- 


when Ct is almost completely dis¬ 
charged. If this condition is not met, 
the UJT will not turn off after firing 
the first time and oscillation will not 
be obtained. The maximum value is 
set by peak-point current requirements. 
Neither of these values is particularly 
critical and a resistance range from 
3000 ohms (minimum) to 3 megohms 
(maximum) for Rt is typical. Special 
circuits which we’ll examine later use 
a “priming” pulse at base-2 so that 

Figure 3: Basic circuit of 
unijunction-transistor re¬ 
laxation oscillator re¬ 
sembles that of thyratron 
circuit used in oscillo¬ 
scopes some 25 years ago. 
High-frequency operation 
of relaxation oscillators is 
limited since output volt¬ 
age drops as frequency of 
oscillation rises . 



Figure 4 (right): Sawtooth 
generator is suitable for 
many timing devices and 
could be used for sweep 
in a transistorised oscillo¬ 
scope for portable use. 
(Ed. Note: The UJT used 
is presumably a 2N2646 
or 2N2160; a BC108 or 
2N3565 would probably 
be suitable for Q2, while 
a 2N3638 should be 
satisfactory as Q3.) 



+24V 


♦ OUTPUT 


tion, and the cycle resumes with Ct 
almost completely discharged. 

Frequency of oscillation for the 
circuit is determined mostly by the 
time constant of Rt and Ct. Because 
of automatic compensation introduced 
by R1 (and the almost-constant value 
of negative resistance inherent in the 
UJT itself) the supply voltage has little 
effect upon the frequency of oscillation. 

The value of Ct varies widely. With 
some types of UJT, Ct may be as 
■small as 300uuF, and with almost 
all kinds values of 0.002uF are prac¬ 
tical. For maximum reliability, though, 
a lower limit of value for Ct should 
be 0.0 luF. This value still permits 
oscillation at frequencies up to 
lOOKHz, and UJT switching is suffi¬ 
ciently slow in turn-off that higher 
frequencies are not practical anyway. 
Thus there is no need for use of 
smaller values for Ct. 

A maximum value for Ct does not 
exist, though for values greater than 
lOuF, a current-limiting resistor should 
be added in series with the UJT 
emitter. The value of this resistor 
should be one-ohm-per-microfarad by 
which Ct exceeds lOuF. That is, if Ct 
is 60uF, then the added resistor should 
be 60-10 or 50 ohms. A 51-ohm 
standard value would be suitable. The 
purpose of this resistor is to limit 
instantaneous emitter current to a 
maximum of 2 amperes; with such 
large values of Ct there is a slight 
lengthening of pulse times, but that is 
inconsequential. 

Similarly, Rt has minimum and maxi¬ 
mum values. The minimum value for 
Rt is determined by the valley current; 
R5 cannot be so small that valley 
current is available through it even 


values of Rt far beyond the 3-megohm 
limit may be used. The only problem 
is that such exotic circuits require very 
expensive military-type unijunctions. 

Like most other relaxation oscil¬ 
lators, that shown in the circuit of 
figure 3 readily lends itself to syn¬ 
chronisation. Sync can be accom¬ 
plished by injecting either positive- 
going pulses at the emitter, or negative¬ 
going pulses at base-2. 

Injection of positive-going pulses at 
the emitter is synchronisation in the 
classic manner, since it raises the fir¬ 
ing voltage above the peak point. Base- 
2 sync, however, depends entirely upon 
the UJT’s stand-off-ratio characteristic. 
The sync pulse applied to base-2 
momentarily lowers the peak-point- 
voltage required for firing. And when 
the voltage across Ct is sufficiently 
close to peak point, even without 
sync, the reduction in peak-ipoint-vol- 
tage caused by the sync pulse allows 
immediate firing. 

In both cases, the oscillator should 
be adjusted to free-run iat a frequency 
slightly lower than that at which it is 
to be synchronised. Then the sync 
pulses will Always be trying to speed 
up the firing, rather than being requir¬ 
ed to slow it down. This assures much 
more reliable synchronisation. 

Outputs can be taken from either 
the emitter, base-1, or base-2. The 
waveform from emitter to the return 
is a fair approximation of a sawtooth 
That at base-1 is normally at ground 
potential, becoming a sharp- (l/3uS 
rise time, 3uS fall time) positive-going 
pulse at each firing point. That at 
base-2 is normally at the level of the 
supply voltage, and drops sharply 


MICRO TONE ARMS 

Very highly regarded in the United King¬ 
dom and on the Continent. MICRO tone 
arms and cartridges have earned an en¬ 
viable reputation for precision engineering 
and detailed workmanship. Performance 
easily Justifies the use of the best available 
amplifiers and speaker systems. Feature 
for feature. MICRO tone arms offer more 
value for every dollar, design is technically 
advanced and finish is impeccable. 


MICRO MA-88 PROFESSIONAL 16in. 

TONE ARM 

Designed to provide effortless tracking with 
the most delicate cartridges, the MA-88 
accepts S.M.E. and ORTOFON head shells 
as well as the MICRO head shell. The 
latter may be used with any standard tain 
mounting cartridge and cartridge location is 
adjustable by a fore and aft movement of 
approx- ’ain. Vertical and lateral movement 
is almost friction-free and is estimated at 
less than 20 milligrams. Height is ad¬ 
justable and a bias scale and bias hook 
system eradicates lateral pressure of the 
stylus. Stylus tracking pressure is adjust¬ 
able from 0.5 grams and is clearly indi¬ 
cated on the outrigger scale. ""-- 

Encel price including 
Sales Tax. 


IS ucdMT ingi* 

$35.50 



MICRO MA-77S and MA-77 TONE ARMS 

Very similar in construction to the MA-88. 
these tone arms are 12in. and 14in. long 
respectively. A unique eccentric counter 
balance weight Is employed with the •77" 
series. Connections of all MICRO arm* are 
plug-in types To eliminate soldering, general 
construction is of machined solid brass and 
finish is satin xhrome. All MICRO arms 

pivot on miniature ball races. Both these 
models incorporate the bias hook and weight 
system to eradicate lateral - - - 
pressure. Encel price Includ¬ 
ing Sa.es Tax. 


uue «na Tfciym 

$29.50 


LIFT NOW AVAILABLE FOR MICRO ARMS 

A tailored lifting/lowering device is now 

available for all Micro arms. ^ *- 

Easily fitted, pneumatically 
dampened action . . . . 


vite i* nuw 

$8.50 


READ THE REVIEWS! 

Vour April, 1966. copy of “Electronics Aus¬ 
tralia" contains a review of the MICRO 
MA-77 tone arm on pages 126-127. If 
you subscribe to ‘•Hi-Fi News" look up 
your February, 1966, copy for an exten¬ 
sive review of the MICRO MA-77 tone 
arm and the M-2000/5 magnetic cartridge. 
This particular review extends over 4 pages. 
Write now for copies! 


LOW PRICED CERAMIC CARTRIDGE FOR 
BUDGET CONSCIOUS MUSIC LOVERS! 

Now the well-known Micro Model SC301 
Ceramic Stereo Cartridge with diamond 
stylus is available for only $6.90. Fre¬ 
quency response is 20-15(000 Hz. Tracking 
angle is 15in. This popular 
stereo cartridge is A1 value 
at (including Sales Tax). 


NEW MICRO MAGNETIC CARTRIDGE — 
ONLY $12.50! 

The Micro 207 Is a robust, high duality 
cartridge designed for changers as well as 
normal tone arms. A replacement stylus 
costs only $4.50; frequency * ' “ 

response is wide and musical. 

Inc. Sales Tax . . . . 


dLcmnn sinus 

$12.50 


STYLUS REPLACEMENTS—FROM $2.50 
Encel Stereo Centres have a complete 
range of replacement stylii for 
mono and stereo cartridges. 78 
and LP. Prices, inc. Sales Tax, 
are from. 


$2.50 


ALL ENCEL PRICES INCLUDE SALES TAX 


E 


1 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd. Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Buildm* 

257 Clarence Street, Sydney, N S W. 2000. 
Tel. 29 4563. 29 4564. 

•Wholesales 'Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 
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VICTORIAN STOCKISTS 

FOR INSTROL-PLAYMASTER EQUIPMENT! 


INSTROL Model UA-41 
STEREO AMPLIFIER 

Instrol offers you high quality high fidelity at a 
most reasonable cost. This fully transistorised amplifier 
features maximum power of 20 watts per Channel, 
30 to 20,000 C.P.S. Front panel headphone jack. 
Better than 1 V4% harmonic distortion, plus many 
.other fine features. It provides you with incomparably 
fine reproduction of your favourite recordings together 
with facilities for instantaneous tape recording and 
playback. Suitable for both ceramic and magnetic Pick 
Ups. 


$99.00 


INSTROL Model UA-21 
STEREO AMPLIFIER 

Smaller brother to the UA-41 this 10 watts per channel 
amplifier is ideal for use in conjunction with crystal and 
ceramic pick-ups. The Instrol UA-21 offers high quality 
sound at very low cost. UA-41 and UA-21 ARE NOW 
ON DEMONSTRATION AT MAGRATHS. 


$58.00 


INSTROL COMPACT CASSETTE 
Tope Recorder 

Even a child can load and operate the Instrol Compact 
Cassette Tape Recorder. Both speech and music—at home 
or in the car, or as a complete office dictating system. 

Headphones, footswitch and A.C. power supply, which are 
optional extras, combine to make Instrol Cassette Tape Re¬ 
corder a personal, highly efficient dictating system. Smart 
teak trim, simple piano key-type operation, snap-in cartridge, 
microphone with on-off switch for remote control, only 41bs 
light, full 1 hour playing with outstanding performance. A 
truly versatile, low cost machine. 

COMPLETE WITH BATTERIES, MICROPHONE AND STAND 


$75.00 


EASY - TO - ASSEMBLE “INSTROL” CABINET KITS AT MAGRATHS 


MAGNAVOX 8WR 

Developed as a joint effort by manu¬ 
facturers of the well-known Magnavox 
8WR and Instrol. Externally it is the 
same as the 10/12 Slimline enclosure, but 
the venting is achieved bv three accurately 
spaced holes in the baffle. The cabinet 
back is solid without slots. 


D.P. ENCLOSURES 
EXTERNAL DIMENSIONS 


8in D.P. . . . 23Viin high, 11 in wide, 
lO'/iin deep. lOin or 12in D.P. . . . 
30in high. 18in wide, 12 deep. 8in 

slimline . . . 25'/4in high. 14in wide. 5 7 /sin 
deep. lOin or 12 Slimline . . . 27‘Ain 
high, 17l4in wide, 7in deep. Sin enclos¬ 
ures are approx. 9/16in panels and lOin 
or 12in are -34in panels. 


“INSTROL” Products are made, serviced and guaranteed by 
BROADWAY ELECTRONICS PTY. LTD., Broadway, N.S.W. 


50 AMP/PLAYER 
CABINETS 

Compact and economical. Model 50 will 
accommodate most types of amplifiers and 
players. It features a perspex cover with 
hinge-stays and fully ventilated amplifier 
compartments. Size (without covers), 
I6'/»in x 12V4in x W/iin. 

SAVE MONEY! 

Assemble your own 

Ua.Ei (nrnitiirA now 
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toward ground at the firing point. All 
three outputs miay be taken simul¬ 
taneously, if desired. 

For some uses, a faster fall time is 
required. In such oases, a 500-micro¬ 
henry RF choke can replace resistor 
R2. Fall time is then reduced 
to approximately the same as the rise 
time. Value of R2, if used, can be 
anywhere from 10 to 1000 ohms. 

Common UJT Applications. While 
the relaxation oscillator is one of the 
mOst basic UJT circuits, several others 
also find frequent use. One of these, a 
modification of the basic oscillator, is 
the sawtooth-wave generator shown 
schematically in figure 4. 

In this circuit, the combination of 
the Zener diode and emitter follower 
Q2 maintains a constant voltage across 
the timing resistor Rt (composed of R2 
and R3 in series, in this circuit) and 
so keeps the charging current for tim¬ 
ing capacitor Ct constant throughout 
the cycle. This action makes the saw¬ 
tooth waveform extremely accurate; 
most inexpensive sawtooth generators 


2200 TO 
10,000 MEG 


with the simple delay circuit of figure 
5. This is because average delay time 
is approximately equal to 2/3 of the 
product of resistance in megohms and 
capacitance in microfarads; with a 
lOOuF capacitor ,and a i-megohm 
resistor, 30 seconds delay can be 
obtained. 

Either larger resistors or larger 
capacitors can be employed to extend 
delay time. However, when capacitors 
become too large they are subject to 
considerable variation in value. And 
when resistors become too large, mini- 


Figure 5 (right): Uni¬ 
junction transistor drives 
silicon controlled rectifier 
used as a switch. Load 
could be another semi¬ 
conductor or a sensitive 
relay. Varying Rt or Ct 
changes the time delay 
function of the circuit. 
(Ed: A Cl 06 could pro¬ 
bably be used for Q2.) 


are involved with timing. An example 
of a non-timing use is the circuit 
arrangement in figure 7, in which the 
variation of interbase resistance with 
emitter voltage is used to provide a 
wide -range automatic-gain-control 
(AGC) circuit. 

Audio AGC. In this circuit, taken 
from a G-E application note, the out¬ 
put signal of an audio amplifier is 
detected, filtered, and fed back to the 
UJT as emitter current. Any increase 
in emitter current (due to an increase 
in amplifier output-signal level) causes 






actually have extreme curvature in the 
ramp portion of the waveform, but this 
one is essentially linear up to a 50- 
KHz repetition rate. 

The —10-volt power supply prevents 
clipping at the bottom of the wave¬ 
form. Transistor Q3 maintains the 
zener current at a constant rate (for 
improved linearity) and assists Q2 in 
supplying load current. 

Delay Timer. Figures 5 and 6 show 
two time-delay circuits which make 
use of the UJT as a timer. The circuit 
of figure 5 provides time delays from 
400 microseconds up to one minute. 
Timing is started when power is applied 
to the circuit. No power is applied to 
the load, however, until the time delay 
expires. 

This circuit is almost identical to 
the basic relaxation oscillator in its 
operation, with one major exception. 
When the UJT fires the first time, it 
triggers SCR Q2 into conduction and 
thus allows load current to flow. When 
Q2 turns on, operating voltage is re¬ 
moved from the UJT, so oscillation 
cannot continue. Capacitor Ct dischar¬ 
ges, however, so that if power is 
removed for a moment ithe delay circuit 
is ready for immediate operation. 

By varying Rt while Ct remains 
constant,-a 250-to-l ratio of minimumr 
to-maximum delay can be achieved. 
Capacitor Ct can be switched in value 
steps of 250-ifcime multiples (such as 
0.2uF to 50uF) to extend the range. 
Larger values of Rt and Ct give longer 
delays. 

Approximately one minute is the 
maximum practical delay achievable 



UJT 

2N2646 


mum peak-point current cannot flow 
and timing cannot occur. 

Extended Time. The time range is 
extended greatly by using two UJT’s 
in the circuit of figure 6. In this cir¬ 
cuit, the relaxation oscillator formed 
by Q2 applies negative-going pulses 
to base-2 of Ql; these pulses effectively 
reduce the peak-point current require¬ 
ment by up to 1000 times, allowing 
the timing resistor to be as large as 
10,000 megohms and thus extending 
the allowable timing period by that 
same 1000-time factor. 

When exceptionally large \1alues of 
Rt are in use, special care must be 
taken to assure that leakage paths on 
the circuit boards around Ct do not 
exist, and that Ct itself is a low- 
leakage unit. If an upper limit of 
value for Rt of 15 megohms is enough 
to provide desired delays, Rt and the 
associated diode, Dl, can be omitted 
and the 15-megohm (or smaller) resi¬ 
stor used alone. 

Not-So-Frequent UJT Applications. 

Not <all the applications of the UJT 


Figure 6: Time delay in circuit at left can be 
made as much as a thousand times longer 
than that in figure 5. Actually , one unijunc¬ 
tion transistor is used to control the other. 
(Ed.: Here again the thyristor could be a 
Cl06. The diode could be an OA202 or 
similar.) 


Figure 7 (left): The unijunc¬ 
tion transistor isn't limited to 
timing circuits. Here the UJT 
and R1 form a voltage di¬ 
vider (volume control) at the 
input of the amplifier. (Ed: 
The diode used will depend 
largely on the output voltage 
level. For low levels, an 
OA91 or BA 100 would be 
suitable.) 


the interbase resistance of the UJT 
to decrease. The interbase resistance 
forms the lower leg of a voltage 
divider (resistor Rl is the upper leg); 
thus any decrease in interbase resist¬ 
ance causes the output of the voltage 
divider to become less. Since the am¬ 
plifier input is taken from the voltage- 
divider output, the total effect is to 
maintain the output signal at a con¬ 
stant level. 

For the 2N2646 UJT specified, Rbb 
can be varied from about 8000 ohms 
(with no emitter current—no output 
from the amplifier) to less than 100 
ohms with an emitter current of 10mA. 
The relation between Rbb and emitter 
current is linear in the range of 1 to 
5mA. Dynamic range of the circuit in¬ 
creases as Rbb decreases, so that good 
linearity can be achieved over a wide 
dynamic range. Values for Rl will 
depend upon amplifier characteristics 
and the level of input signal to be 
expected. 

Better Battery Charger. Another 
not-so-usual application of the UJT 
is the battery-charger circuit shown 
in figure 8, taken from a Motorola 
design. This circuit makes use of the 
UJT’s unique properties to make the 
charger foolproof in operation. Con- 
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WHAT SERVICE DO WE OFFER YOU? 

The opportunity to select your components under the perfect 
acoustic and comfortably informal conditions of our demon¬ 
stration lounge. 

WHAT GUARANTEE DO WE PROVIDE? 

Satisfaction in your choice of system. Every component 
carries a six-month guarantee on parts and service. 

WHAT DO WE STOCK? 

All noteworthy equipment available today — including 
loudspeaker cabinets and accessories. For example: 


Amplifiers — 

Telefunken 

Trio 

Sony 

Monarch 

Leak 

Fisher 

Players — 

Dual 

Elac 

Garrard 


Speakers — 

Wharfedale 

Goodmans 

Empire 

Leak 

Kef 


Cartridges — 

ADC 

Empire 

Deram 


ITEMS OF SPECIAL INTEREST 


necting the battery with reverse polar¬ 
ity (or even short-circuiting the charger 
output) cannot harm it, and the battery 
cannot be overcharged. 

Here’s how the circuit operates. 
Transformer T1 provides primary 
power for the charger, which is rec¬ 
tified to DC by the SCR. The SCR, 
however, cannot conduct in either 
direction until triggered, and this is 
the means by which the charger is 
controlled. 

The SCR triggering pulses are pro¬ 
duced by the UJT oscillator, which 
is controlled by battery voltage. 
Resistor R2 sets the fraction of battery 
voltage which is applied to the 
UJT base-1. This adjustment 
automatically sets the peak-point 
voltage because of the stand-off 
ratio of the UJT. Emitter voltage is 
limited to 6.2 volts by the zener diode. 
This produces cutoff of the UJT when 
battery voltage rises above a fully 
charged level, since peak-point voltage 
will then be greater than 6.2 volts. 

When the interbase voltage of the 
UJT is below 3 volts, no oscillation 
occurs. This protects against operation 
in case of reversed polarity or shorted 
ouitput leads. 

The only adjustment required in the 
circuit is R2, which sets the cutoff 
level which is considered to be full 
charge. To adjust R2, connect a fully 
charged battery to the unit and increase 
the setting of R2 until charger output 
drops suddenly to zero. An on-off 
switch is not necessary — in the 
absence of a battery to be charged, 
the only current drawn from the line 
is that supplying the leakage flux of 
the transformer. 

The relationship between peak-point 
voltage and emitter-current flow (used 
in the preceding circuit to make a 
battery charger foolproof) has many 
other applications. Figure 9 shows a 
circuit in which this characteristic of 
the UJT finds use as a memory. This 
circuit remembers, for up to 10 min¬ 
utes, whether a voltage pulse has been 
applied to its input, and delivers its 
memory upon demand. 

In operation, switch SI is closed. 
The interbase voltage applied to the 
UJT is 15 volts, and peak-poinit volt¬ 
age is approximately 10 volts. How¬ 
ever, the Zener diode across the emit¬ 
ter circuit prevents the voltage applied 
to the input from rising above 6.2 


*J.H. SYNCHRONOUS TURNTABLE — this revolutionary turntable must be 
examined by everyone wanting exceptional performance at a modest 
price. 

^EMPIRE CARTRIDGES — the only cartridge that sells in Australia for 
the same price as in the U.S. 

^TELEFUNKEN LOUDSPEAKER BOXES — hear the remarkable performance 
of compact, teak-finished Telefunken bookshelf enclosures. 

*0RI0N SPEAKERS —- a high performance co-axial loudspeaker at very 
low cost, and available housed if required. 

*STEREQ HEADPHONES — headphones comfortable to wear over long 
periods, with extended frequency response, for $14. 

W. C. WEDDERSPOON PTY. LTD. 

4th Floor, Shorter House, 193 Clarence Street 
(Between King and Market Streets), Sydney. 29-6681. 



Figure 9: This simple circuit 
can be used as a single-bit 
memory for a demonstration- 
type computer or control 
system. 
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volts (this diode is not necessary if 
other means of preventing input volt¬ 
age from rising above peak-point level 
exist). 

An input-voltage pulse thus charges 
capacitor Cl to the peak level of the 
input-voltage pulse or to 6.2 volts, 
whichever is less. The only discharge 
path is through leakage out of Cl or 


of memory units, and could even be 
used in part as the basis of a do-it- 
ycurself computer of sorts. 

The final use of UJT’s we’ll examine 
(though we’ve barely scratched the 
surface, so far as applications 
of the useful unijunction are con¬ 
cerned) appears in figure 11. Here, 
the UJT is acting primarily as a trigger 


satile, and so we have merely touched 
upon many of the applications now un¬ 
folding for the useful unijunction. 
However, once you have a firm under¬ 
standing of the device itself and how 
its characteristics come to be, you 
should have little difficulty in recog¬ 
nising any other applications you may 
come across. B 



Figure 8 (above): Here , the unijunction tran¬ 
sistor safeguards the output of a battery 
charger. (Ed: The thyristor used here could be 
a C20U or C20A providing the maximum out¬ 
put current is kept below 3A. The UJT could 
be a 2N2646 or 2N2160.) 


Figure 10: The complete computer bit or chan¬ 
nel is shown above right , while the control and 
power unit is shown below it. (Ed: Here the 
inverter transistor could be a BC108 or 2N3565, 
while the reset follower could be a 2N3566. The 
thyristor could be a C106YI. The lamps should 
be low current types.) 




Figure 11: Here the UJT 
is in a circuit that varies 
the average power to a 
plug-in appliance . (Ed: 
Although 240V operation 
is not recommended for 
this circuit, it would pro¬ 
bably work with R1 in¬ 
creased to 82K 1W and a 
C20D as the thyristor . An 
earthed case is essential, 
while RF filtering is also 
desirable.) 



through the reverse resistance of the 
input diode, the zener, or the UJT 
emitter, all of which have multi- 
megohm reverse resistances. 

To read out the stored pulse, switch 
SI is opened. As the interbase voltage 
falls almost instantly to zero, the peak- 
point voltage falls with it, allowing 
tfhe charge stored in Cl to flow through 
the UJT emitter and produce a pulse 
across resistor Rl. Presence of this 
pulse indicates that a pulse had been 
stored in Cl; if no input pulse had 
been applied, no pulse would appear 
across Rl when switch SI was opened. 
Closing SI once again resets the cir¬ 
cuit for its next memory cycle. 

One application of this circuit is 
sketched in figure 10, which shows 
how three of these circuits can be 
connected as a memory to tell which 
of three photocells had been inter¬ 
rupted, with readout controlled by a 
single switch. Note that the zener 
diode in each memory circuit 
is omitted, and replaced bv a single 
zener in the input-amplifier power 
supply circuit so that input pulses can¬ 
not reach peak-point level. This cir¬ 
cuit can be extended to any number 


device to fire an SCR, for speed con¬ 
trol of a motor or dimming a light 
bulb. 

In this circuit, the SCR prevents cur¬ 
rent flow until it is triggered. The trig¬ 
gering pulse is produced by the UJT, 
after timing capacitor Cl charges to 
the peak point voltage. By adjusting 
resistor R2, the time required for Cl 
to reach peak point voltage is varied 
and so the time during the AC cycle 
at which the SCR is triggered is varied 
as a result. Current flow can be easily 
controlled from almost zero up to 70 
per cent of maximum power. While 
the same result can be achieved with¬ 
out the UJT, control is made much 
smoother when the unijunction is 
included since it produces precise trig¬ 
gering pulses. 

Generally this also results in a unit 
that can be used to control speed more 
constantly over a wider range. 

Wrapping Things Up. In this dis¬ 
cussion, the emphasis has been upon 
the UJT itself, and the manner in 
which its unique characteristics find 
use in a wide variety of circuits. Each 
of the basic type of circuit described 
here, of course, is itself extremely ver- 


ALWAYS 8&Y ON K.D.S. 


SPECIALS FOR MARCH 

R we are selling the 

FOLLOWING NEW VALVES 
FOR 25c EACH. 

IA5G IK6 6DA4H 

IB5G IK5 6P8 

IC4G IN5GT 6SF7 

IC6 IP5GT I2BA7 

ID8G IS4 I2SJ7 

IH6 6A7 I2SK7 

IK4 6AH4 9AK8 

Peak, STP708 stereo amp. at $41.25 3 
watts per channel. 

Speakers to suit in teak cabinet with 
separate volume control at $8.63 
Can also be used as extension 
speakers. 

Suppliers of all Radio and TV Components, 

Meters and Multimeters 

H200 Multimeter $11.25 

CT500 Multimeter $12.93 

The Independent Wholesaler 
RADIO DESPATCH SERVICE, 
Radio and Electrical distributors, 
869 GEORGE STREET, SYDNEY. 

Cnr. George and Harris Streets. 

Phone 211-0816, 211-0191. 

Open Saturday mornings. 
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FOR THE HOBBYIST and 


BROADWAY ELECTRONICS 


The new INSTROL-PLAYMASTER 
115 SOLID STATE STEREO AMPLI¬ 
FIER (“Electronics Aust.,” April-May, 
1967). 

A fully transistorised 10 Watt Stereo 
Amplifier using the latest F.E.T. high- 
efficiency transistors. 

Crystal/Ceramic Kit.$95.00 

Magnetic kit extra.$10.50 


GUITAR AMPLIFIERS 

116 and 117 (“Elec. Aust.,” June-July, 
1967). 

Two fine Guitar Amplifiers, 40 Watt 
and 60 Watt. Instrol Kits include all 
optional extras are described by 
“Electronics Australia.” 


116 Kit of Parts. $84.36 

117 Kit of Parts. $92.31 

Fuzz Box Kit. $12.95 


INSTROL-PLAYMASTER 111 Tuner 

(“Electronics Aust.,” October, 1965). 

A high-quality wide-band tuner with 
variable selectivity, with or without 
power supply. Suitable for use with 
all Playmaster and other makes of 
amplifiers. 

Kit of Parts.$39.00 

Power Supply extra. $9.20 






INSTROL 

LABELS 

A full range of 
high-quality ano¬ 
dised labels to suit 
all Playmaster de¬ 
signs, priced from 
$2 to $2.80. Full 
details in the In¬ 
strol free Metal¬ 
work Catalogue. 


r— , r-r-.'Sa. 


mg' 


PLAYMASTER KITS 
A complete range of “Playmaster” 


kits available. Top-quality components, 

down-to-earth prices. 

Playmaster No. Kit 

Price 

Add 

Post. 

111 Tuner. 

$39.00 

$1.20 

113 Amp. 

$64.00 

$2.00 

114 Tuner . 

$47.00 

$1.20 

115 X/tal. Amp. .. 

$95.00 

$2.00 

115 Mag. Amp. 

$105.50 

$2.00 

116 Guitar. 

$84.36 

$2.00 

117 Guitar. 

$92.31 

$2.00 

118 X/tal. Amp. .. 

$86.53 

$2.00 

118 Mag. Amp. 

$105,18 

$2.00 

119 Tape Adaptor .. 

$86.78 

$1.20 

106 Amp/Tuner .. 

$96.50 

$2.00 

107 Amp/Tuner .. .. 

$81.80 

$2.00 

108 Amp/Tuner .. 

$69.80 

$2.00 

No. 3 Amp. 

$57.80 

$2.00 

101 Amp. 

$61.00 

$2.00 

No. 10 Control Unit . 

$39.00 

$1.20 

10W U/L Amp .... 

$85.80 

$2.00 

Bookshelf system incl. 
Cabinet Kit. 

$28.00 

$1.40 


INSTROL-PLAYMASTER 106 AMP/ 
TUNER (“RTV and H,” Dec., 1963). 
A high-quality amplifier/tuner with all 
stations clearly marked on dial. Ampli¬ 
fier 10 watts per channel. 

Kit of Parts.95.50 


INSTROL PLAYMASTER STEREO 
AMPLIFIER No. 118 
“Electronics Australia,* July. 1967 


Kit of Parts (Less Case) .. $82.53 

With Metal Case. $86.53 

With Teak Case .$100.03 

Magnetic PreAmp Kit .. .. $16.15 


INSTROL EDUCATIONAL 
ELECTRONIC KIT 


NO TOOLS OR SOLDERING IRON 
REQUIRED 

All components pre-wired, ready for 
clip-on assembly. 50 page Instruction 
Manual supplied. ^ m 

ONLY . . . $ 10,90 

(Plus 60c for Registered Post) 


In this Electronic Age, every person should have some know¬ 
ledge, however elementary of “how it works.” The new 
Instrol 20 in 1 electronic kit will enable you to understand 
in an absorbing, simple manner the basic principles under¬ 
lying computors, satellite communications, industrial electronic 
devices, etc. etc. You make 20 different experimental circuits, 
including 10 working radio transistor operated radio circuits. 
Audio Amplifier circuits, home intercom, testing circuits in¬ 
cluding Audio Frequency Oscillator and Signal Tracer, Morse 
Code practice set and telegraph transmitter, etc. You use and 
learn about the amazing SOLAR CELL. 


INSTROL PRINTED CIRCUIT 
BOARDS 

High-quality, pre-fluxed boards to suit 
the 115 Amp. Clearly printed on 
reverse side with component location 
map. Easy to assemble. 


rKit*. 


Crystal Pre-Amp . $2.00 ea 

Main Amp (2 required) .. $1.60 ea 

Magnetic Pre-Amp .. . . $1.60 ea 

(add 10c for postage) 
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E. S. & A. BANK BUILDING 
CNR. BROADWAY & CITY ROAD, SYDNEY 
(OPP. GRACE BROS.) Phone: 211 -4224, 211 -4244,411-4213 


So simple a child can load and operate the Instrol Compact 
Cassette Tape Recorder. It may be used virtually anywhere 
for both speech and music, under almost any conditions. 
At picnics—in the home—at meetings—in the car—by 
Salesmen and Executives in the field—and most important— 
in the Office as a complete dictating system. Headphones, 
footswitch and A.C. power unit, which are available as op¬ 
tional extras, combine to make Instrol Model 33 a personal, 
highly efficient, and really low cost dictating system suitable 
for both large and small Offices. Smart Teak trim, simple 
piano key-type operation, snap-in cartridge, microphone 
with on-off switch for remote control, light (weighs under 
4 lb.) full I hour playing, outstanding performance with built 
in speaker and remarkably efficient when connected to a 
large external speaker. A truly versatile machine at very low 


COMPLETE WITH BATTERIES 
MICROPHONE AND STAND 


$ 75.00 


INSTROL OFFICE 
DICTATING SYSTEM 

Highly professional, 
low cost, every office 
can afford it. Com¬ 
plete with Instrol 
Cassette Tape Record¬ 
er, including batteries, 
microphone and stand, 
plus headphones, foot- 
switch and A.C. 
adaptor. 

$99.00 


INSTROL 
CASSETTE 
TAPE 

RECORDER 
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Computers and the medical profession 


More or less spontaneously, the emphasis in this month's 
"Forum" has gravitated towards medical topics and in par¬ 
ticular to the impact on medicine of computer technology. 

Conducted by the Editor 


By way of introduction, I would first 
like to refer to the editorial in our 
December issue. In it, we criticised 
a writer in the popular Press who pic¬ 
tures “banks of computers listening 
carefully as patients chatted about their 
ills into microphones, free of the usual 
inhibitions.” He went on to picture the 
computers chatting right back and then 
later printing out, for busy doctors, 
only the medically significant portions 
of the conversation, for examination, 
diagnosis and treatment. 

We described this as a “lot of 
twaddle” by reason of the fact that 
the abilities least likely to be built 
into computers in the forseeable future 
would include that of holding a casual 
conversation in natural speech and pro¬ 
cessing the conversation in the man¬ 
ner suggested. 

While we had no hesitation in saying 
what we did — and it still goes — 
we were intrigued at the time as to 
where the garble could have come 
from. We couldn’t imagine a qualified 
computer engineer seriously confiding 
this kind of “information” about what 
was just around the next corner. 

Subsequently, however, we have seen 
reports that could explain the partic¬ 
ular science correspondent’s flight of 
fancy. 

Experiments ARE going on in which 
patients “talk” to computers but NOT 
in the manner suggested by our imagi¬ 
native friend. 

‘Talking” involves the use of tele¬ 
printers, push-buttons, light pens (as 
on our December cover) and related 
techniques which are becoming com¬ 
mon, not only in connecting with com¬ 
puters, but also systems of program¬ 
med learning. 


What is more, the “talk” is in no 
sense a matter of casual phraseology. 
It is a concise, pre-programmed pro¬ 
cedure in which each successive step 
depends on a particular response by 
the subject to the previous step. The 
computer reacts only to a response in 
the required form. It has no provision 
to handle remarks or asides. 

The patient sits down to such a 
device and proceeds to communicate 
with the computer by one of the stated 
methods. 

The computer may request such 
basic data as name, address, sex and 
age. If it transpires that the patient 
is a middle-aged male, the computer 
automatically selects a question pro¬ 
cedure appropriate to this group, dis¬ 
carding procedures which would be ap¬ 
propriate for young people and for 
females. 

If it next discovers that the problem 
is a pain in the chest it selects a 
course of questioning appropriate to 
middle-aged males with a pain in the 
chest. 

Somewhere in the sequence the 
question might arise about coughing 
— yes or no? 

Or again, do you smoke — yes or 
no? 

If the patient turns out to be a non- 
smoker, the computer discards any fur¬ 
ther questions about this subject. 

Such a procedure is perfectly prac¬ 
tical and limited in scope only by the 
amount of detail built into the program 
and the ability of the patient to stay 
with the procedure. It is entirely con¬ 
ceivable that patients might be willing 
to give answers to a machine which 
they would eviade if they had to be 
given in open conversation to a ques¬ 


tioner. It would also be possible to 
build “trick” questions into a program 
to check for consistency. 

As for subsequent print-out of the 
information, it would be practicable to 
have the computer list all the 
positive data and exclude the irrele¬ 
vant. It would ignore all the subjects 
in its own program which the patient 
is not, or does not do, or does not 
suffer from, or is not worried about. 
Rather it would print out such things 
as: MALE — 55 YRS. — 280LB — 
CHEST PAINS — COUGH — 
SMOKES — 100 CIGS/DAY — and 
so on. 

Without seeking to debate the merits 
of such a procedure, it is at least prac¬ 
ticable, which is something I certainly 
could not say of the science correspon¬ 
dent’s prediction mentioned earlier. 

From Brisbane comes a letter which 
had us in a quandary as to whether 
or not it should be reproduced. It is 
quite long and has more than its share 
of words and phrases which will not 
“communicate” too well for the non- 
specialist reader. 

To recall our November headline, 
the phrases may or may not alterna¬ 
tively “impress.” 

However, we reproduce the letter as 
being of likely interest to those with a 
medical background. To others, en¬ 
gaged professionally in other aspects of 
electronics, it will be a summary of 
what is going on or what is envisaged 
in the white-coated and carefully 
scrubbed world of medical electronics. 

Dear Sir, 

I have just returned from an exten¬ 
sive tour of the United States and read 
the article and the editorial in your 
December issue with great interest. 

In my opinion, the use of computers 
in medicine has barely begun. 1 think 
the greatest use will be in biomedical 
applications. The problems that arise 
in this field characteristically involve 
large amounts of data and complicated 
inter-relating factors and it is just these 
types of problems for which computers 
are primarily suited. 

Also of great significance are the 
recent changes taking place in medi¬ 
cine; for example, biological processes 
are now being examined in terms of 
atomic structures, energy levels, bind¬ 
ing forces, molecular configurations 
and the kinetic and thermodynamic 
details of biochemical reactions. Com¬ 
plicated mathematical manipulation 
and mass data reduction and analysis 
are absolute prerequisites to further 
progress. 

In research, computers can be used 
to assist in the actual experimentation 
as a “real-time ” automatic control de¬ 
vice to sequence an experiment through 
complicated procedures, monitoring 


80 


ELECTRONICS Australia, March , 7968 











significant indices of the experiment, 
as it is being performed, and providing 
functional feedback calculations in the 
automatic control of an experiment. 

The computer can be a significant 
aid in the reduction of experimental 
data into tabulated or graphic form. 
The final comparison of experimental 
and theoretical results which might, for 
example, involve extensive statistical 
evaluations, can be performed by the 
computer. 

Then the actual theoretical numeri¬ 
cal computation, resulting in numbers 
for comparison with the experimental 
data can be carried out on a computer 
using the methods of numerical 
analysis. 

Finally, the analysis of the model 
in terms of “ functions” can be accom¬ 
plished by the computer, using the 
techniques of “automatic program¬ 
ming” whereby the computer itself can 
prepare the program through which the 
numerical results are developed. 

I would like to mention some of 
the applications of computers, some of 
which 1 have seen in action and others 
read about. 

They are being used to assist in the 
complicated and extensive computa¬ 
tions involved in obtaining, from 
X-ray diffraction patterns, information 
about the precise atom structures or 
the overall sizes and shapes of crystal- 
Usable molecules. 

Differential equations relating to the 
mechanisms of biological systems are 
being studied, particularly the famous 
Hodgin-Huxley equations, with respect 
to the properties of excitable mem¬ 
branes. Other equations relating to 
semi-permeable membranes and the dif¬ 
fusion and motility of large molecules 
can be solved numerically on the com¬ 
puter for complicated geometries and 
other specifications. This offers a 
further tool in the study of intracellu¬ 
lar dynamics. 

Another*application involves tracing 
the time course of injected radio¬ 
active substances through the various 
organs and systems of the body to aid 
in the diagnosis of metabolic disturb¬ 
ances. Complicated rate equations re¬ 
sult also from many homeostatic mech¬ 
anisms in the regulation of the forma¬ 
tion, maturation and elimination of 
blood cells. The computer can solve 
partial differential equations that at¬ 
tempt to describe the flow of blood in 
large arteries. 

Also a study of mortality is being 
made, using stochastic differential equa¬ 
tions, i.e., differential equations with 
stochastic coefficients chosen from 
specified distributions. 

One of the earliest biomedical com¬ 
puter applications was the evaluation 
of the forces applied to the teeth dur¬ 
ing mastication. Other examples are 
the determination of radiation dosage, 
quantum mechanics applied to mole¬ 
cular metabolic reactions and the an¬ 
alysis of circadian cycles. 

An important method of studying 
complicated phenomena is the so- 
called “Monte Carlo” simulation which 
usually can be carried out only on 
a computer. With this method, the 
effects of individual molecular motions, 
collisions, chemical reactions and inter¬ 
acting forces can be simulated accord¬ 
ing to some hypothetical model and 
the overall statistical responses of the 


system can be predicted, to be com¬ 
pared with experimental results. 

The basis of the physical charac¬ 
teristics of colloids, gels and other sus¬ 
pensions is being investigated in this 
manner. These simulations have been 
applied to cell-division problems in 
which the computed resting time be¬ 
tween individual cell divisions depends 
on the selection of a random number 
from a given distribution function. The 
effect that varying this function has on 
the total number of cells obtained after 
a given period of time has been stud¬ 
ied in connection with the growth of 
malignant tumours. 

Similarly, the motion of sperm cells 
in electric fields was studied to deter¬ 
mine whether a non-random drift actu¬ 
ally occurs. 

Much can be learnt from such simu¬ 
lations of epidemics where the spread 
of a disease from individual to indi¬ 
vidual is determined by laws with ran¬ 
dom components. Some work has been 
done on simulation of self-organising 
neural nets, in the investigation of 
learning, pattern recognition and other 
brain phenomena. 

Apart from the straightforward sta¬ 
tistical analysis of medical records 
which you mention, a variety of re¬ 
search is being done in the statistical 
evaluation of new drugs, a correlation 
of diseases with various possible aeti¬ 
ologies and studies of the* efficacy of 
new cures and preventatives. 

On the other hand, a special kind 
of data-reduction problem is involved 
in connection with various continuous 
recordings in living animals of electro¬ 
cardiograms, electroencephalograms 
and gastroenterograms in an attempt to 
correlate the recordings with abnor¬ 
malities and disease. 

Digital computers are being used 
in sequential photomicrographic analy¬ 
sis in capillary blood flow and the 
motion of mitochondria in cells. Here 
we have a picture-reading machine 
that can select and analyse significant 
areas of successive motion-picture 
frames by means of a scanner under 
the direct control of a computer. By 
comparing successive frames, for ex¬ 
ample, the computer is able to trace 
automatically thousands of neuron- 
axon connections, a procedure that 
could not feasibly be accomplished 
manually. The process is similar to 
the radar tracking of aircraft by suc¬ 
cessive sweeps of the antenna. 

The same process can be applied to 
the detailed mapping of capillary beds 
or to obtain quantitative information 
on the physical relationships between 
capillaries and glomeruli in kidneys 
or the alveoli of the lung. 

As well as research applications, 
some direct clinical applications have 
become possible. One of the most 
notable is the automatic anaesthetic 
administrator which uses the electro- 
encephalographic response of the 
patient to directly control the amount 
of anaesthetic being given. A pre¬ 
determined level of anaesthesia can be 
maintained, having greater uniformity 
than the conventional manually admin¬ 
istered patient-ref lex-controlled tech¬ 
nique. 

An automatic respirator for prema¬ 
ture infants with respiratory irregular¬ 
ities has been devised. The computer 
senses the infant's own attempts to in¬ 
hale and then assists at precisely the 
(Continued on Page 152) 


SIMPLIFY 
INTRICATE 
WORK with 




Designed 
specifically for 
instrument and 
electronic tech¬ 
nicians to handle fine, 
precision work, the 
Elliott-Lucas 41/2" size 
‘ 1000 ’ series is available 
in Box Joint or Single 
Joint Tools. All bright 
finish, in individual Display 
Packs or in Plastic Tool 
Roll sets of three or six. 


DIAGONAL 

CUTTING 

NIPPERS 


SNIPE NOSE PLIERS 


SNIPE NOSE SIDE 
CUTTING PLIERS 


FLAT NOSE PLIERS 


ROUND NOSE PLIERS 

END CUTTING 
NIPPERS 


Australian Representatives: 

THOMAS 
C. BROWN 

& CO. PTY. LTD. 

Sydney • Melbourne • Adelaide 
Brisbane • Perth 

rCB/82 


ELECTRONICS Australia, March, 1968 


81 





















1 


Convoy 


COME TO CONVOY 

SYDNEY'S LEADING HI-FI SPECIALISTS 
449 KENT STREET, Near Town Hall 29-6475 

CONVOY INTERNATIONAL PTY. LTD. 


THIS MONTH'S SPECIAL SYSTEMS 


Trio TK150T solid state 
amplifier. 

Dual 101 OS Turntable with 
CAC magnetic cartridge. 
Pair Wharfedale Super 8 
RS/DD speakers in 1 cu. ft. 
teak enclosures. 

$296.00 


7 Goodmans Maxamp 30 
with Elac 50H Turntable 
fitted Shure M44G. 

Pair Peerless 12” 3-way 
systems in 3 cu. ft. teak 
enclosures. 

$550.00 


3 Fisher X-101-D amplifier 
^ with Elac 50H Turntable 
fitted Shure M55E. 

Pair Peerless 12” 3-way 
systems in 1 cu. ft. teak en¬ 
closures. 

$620.00 


THESE SYSTEMS REPRESENT A COMBINATION OF THE BEST BRANDS AT THE RIGHT PRICE 



We invite you to come and hear the remark¬ 
able Peerless range of speakers representing 
the ultimate in today’s Hi-Fi value. 

May we recommend:— 

Coax 120-20-20 12” full range 25-18000Hz 
15 watts RMS continuous rating, 

for only $44.00 each 
Coax 825-20 8” full range 30-18000Hz 12 
watts RMS continuous rating, 

for only $33.00 

3-way System comprising CM120W 12” 
Woofer. G50 MRC 5” mid-range. MT20 
HFC 2” Tweeter and crossover unit, range 
30-18,000Hz 25 watts RMS continuous rating, 

for only $57.00 

Just released:— 

The new Cameo Speaker System from Peer¬ 
less. These remarkable units fulfil the need 


for a system combining compactness, elegance 
and superb fidelity with an even response from 
40-18,000Hz. Available in Teak or Walnut 
finish, size 21” high, 11” wide x 9" deep. 
Utilises a new eliptical drive system with 
crossover and high frequency unit. Outstanding 

vaIue > for only $50.00 each 

There is a unit to suit your every requirement 

i-buili 


in this range 
Speakers. 


of craftsman-built Danish 



Come to Conroy for expert advice and an honest price 

Why not add a new dimension to your Hi-Fi system with a Tape Deck? 

Announcing new arrival from 
Peerless. Just arrived a 15in 3- 
way system comprising C150W 
15in Woofer, 0825MRC 8.iin 
mid-range and 4 x MT20HFC 
2in Tweeters with crossover. 




Come and hear this truly fan¬ 
tastic system in our showroom. 
The price is also worth hearing 
about. 


Choose from:—Sony TC350 Solid 
State Professional 3 head Deck, 
headphone monitor, A-B monitor¬ 
ing system, twin Vu meters, excel¬ 
lent frequency response, 2 speeds, 
sound-on-sound, and a host of ex¬ 
cellent features. 


. o o.- 


New Akai X150D Tape Deck with 
exclusive cross-field head Record¬ 
ing System, solid state circuitry, 3 
speeds, headphone monitor, twin 
Vu meters, pause control, plus 
many special features. 


We always have stocks of the leading brands in Hi-Fi equipment at a price to 
suit your pocket and always a range of good used equipment. 

MAIL ENQUIRIES WELCOME 
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FOR OUR YOUNGER READERS ... 

T hree-T ransistor 
Receiver Features 
FET Detector 



Here is a circuit for those who like experimenting with small receivers. Usina 
a FET (Field Effect Transistor) in the first stage, it invites comparison with 
the time-honoured valve "Reinartz" circuit. It can be built up and used as 
a one-transistor receiver, or equipped with an audio amplifier to operate a 
loudspeaker at modest volume. 

By Leo Simpson 


The idea of using a field effect transistor as a regenera¬ 
tive detector is just about as old as the device itself but 
very few were able to give it practical expression while 
FETs remained as scarce, as expensive and as fragile as 
once they were. 

Recently, mass production techniques have brought 
the price of FETs more in line with consumer transistors 
generally and they can now be considered for a variety 
of projects of potential interest to home-builders. 

The point of particular interest about a FET is its 
naturally high input impedance. Ordinary transistors have 
a normal input impedance of only a few thousand ohms, 
which means that the source from which they derive their 
signals “sees” their input circuit as a resistive impedance 
of a few thousand ohms. Typically, if a transistor were 
connected directly to a tuned circuit, the shunting effect 
of its input impedance would be such as to ruin the 
performance of the circuit in terms of signal transfer and 
selectivity. To overcome this, transistors are connected, 
almost invariably, to a tapping well down towards the 
“cold” end of the tuned oircuit. 

A FET, on the other thand, has a high natural 
input impedance and, in this respect, is comparable with 
a valve. Just as the grid-cathode circuit of a valve can 
be connected right across the tuned input system, so also 
can the gate-source circuit of a field effect transistor. The 
need for a tapping is thus avoided. 

In a general sense, this is a step in the right direction 
because a device Which does not load the signal source 
is more convenient to use than one that does. However, 
that is not the end of the story. 

At the present time, the FETs which are available 
cheaply on the market vary tremendously in their individual 
characteristics. Any given circuit normally has to be 
optimised for the particular FET sample but some will 
work better than others in any case. Over and above this, 
the gain available from FETs is likely to be less than 
that available from conventional transistors in the same 
— or a lower — price range. Thus, while the FET has 
certain inherent advantages and a somewhat subjective 
appeal as being “more like 'a valve,” it may not end up 
doing a particular job either as well or as predictably as 
a conventional transistor in a suitable circuit arrangement. 

Despite all this, there is inevitably a challenge with 
1 a new device to “give it a go” and the two circuits 
published last month in a our “Reader Built It” page are 
consistent with this urge. In fact, our present receiver 
started from the circuit on the top of last month’s page 
87, using a FET type 2N4360 in association with a 
standard valve type “Reinartz” or “Reaction” coil, and 
ordinary variable capacitors for tuning and reaction 
control. 

The 18-volt supply originally suggested has been re¬ 


tained as being necessary, if the circuit is to operate 
with a wide range of FETs. Some may operate with a 
lower voltage but others may not. In any case, the higher 
supply voltage permits the use of a 10K resistor as the 
drain load (equivalent to a valve plate load) in the interest 
of reasonable gain. The requisite 18 volts can be obtained 
from two 9-volt batteries connected in series but our 
protoytpe receiver used the special 9V *f 9V composite 
battery pictured. 

Because of the large variation between individual 
2N4360 FETs, already mentioned, the source resistor will 
need to be adjusted for maximum gain. This resistor deter¬ 
mines the source-gate bias, in much the same way as the 
cathode resistor determines the grid bias in a triode. No 
special measures need to be taken in selecting this resistor, 
other than observing gain, since the current which could 
flow from the 18V baittery through the 10K drain circuit 
could not exceed 1.8mA. 



A front view of the FET receiver is shown at the 
top of the page and , above , a rear view . It was 
built on the same chassis as used for the 3 - 
transistor receiver featured in our “Basic Radio 
Course” but any similar small metal chassis and 
panel could be used equally well. Note that it is 
powered from a 9V 4 - 9V battery, giving the 18V 
supply which is desirable for the FET detector . 
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he /: 

XT 

proven range of 

HI TRACKABILITY' CARTRIDGES 


SHURE 

SEE YOUR DEALER 


SHUR 


M55E 

Professional perform¬ 
ance at a modest 
price. Compares 
favourably to the J§ 


FOR NEW LOW PRICES 


• famous Shure V-15, except that it is pro¬ 
duced under standard, Shure quality 
control and manufacturing techniques. 
Remarkable freedom from IM, har¬ 
monic and tracing distortion. Wi 
definitely improve the sound 
of monaural as well as stereo 
record's. 


THE M44 SERIES 


Model M44.5 Stylus Radius, .0005 
spherical. Tracking weight %to I! 
grams. Model 44G Stylus radius 
.0007 spherical. Tracking weight ^4 
to 1^ grams. Model M44.7 Stylus rad 


THE SUPERB V-15 TYPE II 

The radically new V-15 type II heralds 
a new epoch in high performance cart¬ 
ridges. We call it the era of High 
Trackability. Because of it you will hear 
some records tracked at light forces for 
the first time without distortion. 

Trackability a+ % g r am tracking force using a Shure/SME Arm: 17.9 
CM/SEC at 400 Hz (cps): 26 CM/SEC at 1,000 Hz (cps): 76 
CM/SEC at 5,000 Hz (cps): 15 CM/SEC at 10,000 Hz (cps). 
Frequency Response: 20 to 25,000 Hz cps). Output Voltage: 3.5 
mv per channel at 1,000 Hz (cps) at 5 CM/SEC. Channel 
Separation: Over 25 db at 1,000 Hz (cps): Over 17 db from. 

500 to 10,000 Hz (cps). Channel Balance: Output from 
each channel within 2 db. Stylus: VNI5E Bi-Radia! Ellipti¬ 
cal Stylus, Diamond Tip, .0007 inch (17.8 microns) 
frontal radius: .0002 inch (5 microns) side contact 
radii; .0010 inch (25 microns) wide between 
record contact points. Tracking Force: % to M /2 
grams. Recommended Load Impedance: 47,000 
ohms (per channel). Mounting: Standard 
•/2 inch mounting centres. 




ius, .007 spherical. Tracking weight M /2 to 3 grams. Model 
M44.C Stylus radius, .0007 spherical. Tracking weight 
3 to 5 grams. Ideal for changer operation. Response 
models. 20 to 20,000 Hz. Compliance—M44.G.J 
M44.5 = 25 X 10°. M44.7 = 20 X 10* M44.C 
= 7 X 10*. 


SHURE 


DISTRIBUTED THROUGHOUT 
AUSTRALIA BY 

AUDIO 

ENGINEERS PTY. LTD. 

342 KENT ST., 

SYDNEY, N.S.W. 

PHONE 29 6731 


rflJlirW THE M75 SER,ES 

I II Model M75E with elliptical stylus. 

Tracking weight % to H /2 grams. 
Output 5.7 m/v at IKC/50M/ 

jjH Sec. Model M75G with .0006" 

Radius Styli. Output 5.7 m/v at 

|KC/5CM/Sec. Tracking weight % to H /2 grams. Model M75-6 
with .0006" radius styli. Tracking weight M /2 to 3 grams. Out¬ 
put 5.9 m/v at IKC/5CM/Sec. Specifications common to 
the above. Frequency response: 20 to 20 KC. Channel 
separation: betters than 25db at 1000 CPS. Load 
impedance: 47,000 ohms per channel. 
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Because of its very high input impedance, a FET can be used in 
virtually the same circuit arrangement as a valve detector and with a 
valve type “Reinartz” or “ Reaction” coil. The audio amplifier section 
has been designed to make the best use of the 18V supply provided 
primarily for the FET, detector. 


1 Chassis and panel to suit com¬ 
ponents used. 

1 Dial scale and perspex panel. 

1 400 ohm impedance loudspeaker 
transformer. 

1 Speaker, of impedance to suit 
transformer secondary. 

1 Planetary drive, label type JB6/1 
or similar. 

1 18-volt battery, Eveready 2512, 
9V + 9V or similar. 

1 phone jack, insulated mounting 
type, with pair of normally open 
contacts (optional). 

1 Reinartz coil, Aegis type M12 or 
similar. 

1 Plug to suit battery. 
Miscellaneous: Hook-up wire, knobs, 
screws, nuts, expanded aluminium 
mesh for speaker, terminals for 
aerial and earth connections, on-off 
switch, etc. 

RESISTORS 
(all i-watt rating) 

1 x 1M, 1 x 68K, 1 x 22K, 1 x 15K 
1 x 10K, 1 x 4.7K, 1 x 1.5K, 
1 x IK, 1 x 220 ohm, 1 x 150 
ohm, 1 x 10K (log) potentiometer. 


Whatever its value, the source 
resistor should be bypassed with a 
capacitor large enough to prevent audio 
degeneration and loss of gain. The 
bypass serves the same purpose as the 
cathode or emitter bypass in a valve 
or transistor audio stage. A value of 
lOuF or more is suggested. 

The two components in, the gate 
circuit equivalent to those used in a 
“leaky grid” detector are not vital to 
the operation of the FET deteotor. In 
fact, they can be shorted out with 
little noticeable effect under normal 
signal conditions. With the particular 
samples we tried, the components did 
seem to make the circuit a little more 
manageable as the reaction was 
advanced to the threshold of oscillation 
but, even then, the difference was 
quite small. Rectification actually takes 
place by reason of non-linearity in 
the gate/drain characteristic—the 
characteristic affected by manipulation 
of the source bias resistor. 

Just this much of the circuit could 
be used as a one-transistor receiver, 
with an order of performance which 
would probably not be very different 
in the average case from any number 


CAPACITORS 

1 1000uF/6VW electrolytic. 

1 200uF/l8VW electrolytic. 

1 lOOuF/ 18VW electrolytic. 

1 10uF/6VW electrolytic. 

2 0.47uF low voltage polyester. 

1 0.047uF low voltage polyester. 

1 0.0047uF low voltage polyester. 

1 0.012uF low voltage polyester. 

2 lOOpF low voltage polyester or 
ceramic. 

1 Tuning capacitor, Roblan single 
section, 10-415pF or suitable 
“ broadcast” capacitor (see text). 

1 lOOpF variable capacitor for 
regeneration (see text). 

SEMICONDUCTORS 

1 2N4360 field effect transistor 
(FET). 

1 BC108, 2N3565 or similiar silicon 
NPN transistor. 

1 2N3568 or similar silicon NPN 
transistor. 

1 BA100 or similar silicon diode. 


of single-stage battery-operated triode 
receivers. Using medium to high 
impedance phones, a few feet of aerial 
and an earth, all local stations should 
be available at good listening strength 
plus a few of the stronger signals 
from further afield. An earth is essen¬ 
tial, by the way, for good results from 
any small battery set like this—being 
a wire run back to a clamp around 
a water pipe or a separate pipe driven 
into moist ground. 

For purely headphone listening to 
the stronger stations there may, in 
fact, be not much point in operating 
more than the one transistor and our 
circuit suggests a wiring arrangement 
by which only one transistor is in 
operation while ever the phones are 
plugged into their jack. Since the other 
transistors are inoperative, best battery 
economy is realised in this way. 

We shall have more to say about 
some of these points towards the end 
of the article. 

The power output available from 
the FET detector is really not enough 
to operate a loudspeaker and, for con¬ 
structors who may want foudspeaker 
operation, we have incorporated 1 a 


simple audio amplifier. It is a two- 
stage class-A system with an output 
of approximately 40mW at a current 
drain of around 12mA. This order of 
power is quite sufficient for “hobby” 
listening and is the most economical 
approach to obtaining a simple ampli¬ 
fier. The circuit details have been 
worked out to make the best use of 
the 18V supply already made neces¬ 
sary by the FET detector. 

DC stabilisation is provided by DC 
feedback from the 150-ohm emitter 
load resistor of the 2N3568 transistor 
to the base of BC108. If the curren/t 
through the 2N3568 had a tendency to 
rise due to temperature, for example, 
the voltage across the 150-ohm resistor 
increases which causes the BC108 to 
conduct more. This decreases the vol¬ 
tage across the BC108 and biases the 
output transistor back to a lower cur¬ 
rent. While DC stabilisation involves 
extra circuitry, it minimises the risk 
of a build-up in the operating cur¬ 
rent, which is not good either for 
transistors or batteries! 

Because the FET detector also has 
an amplifying function, the (addition 
of two audio stages produces quite high 
overall gain at audio frequencies. With 
such gain comes some risk of insta¬ 
bility, particularly when the imped¬ 
ance of the supply batteries increases 
as they age. For this reason, the circuit 
specifies electrolytics of generous value 
for bypassing and decoupling. 

A step circuit consisting of a 
220 ohm resistor and a .047uF capaci¬ 
tor rolls off the response above the 
audio range to minimise the risk of 
high frequency instability arising from 
possible resonance effects in the output 
transformer. A high frequency rolloff 
can also be quite a help in die event 
of poor layout bringing the output 
and input wiring too close together. 

The diode connected from emitter to 
base of the BC108 is necessary to pre¬ 
vent the transistor being driven to des¬ 
truction by large negative “swings” of 
the input signal. This does not happen 
under normal conditions but, if the 
regeneration control is advanced tok> far 
with a coil having over-generous feed¬ 
back, the FET stage may motorboat 
or “squegg” at low frequencies. This 
can result in a signal with an amplitude 
of around 9 volts peak-to-peak. The 
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GENERAL ACCESSORIES 

llllllllllllllltllllllllllllllllllllllllllllllllllllllllllllllll!llllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll 


proudly announce the opening of a new Show, 
room in Sydney's Western Suburbs: at 443 Con 
cord Road, Rhodes. Phone 73-0211. 



We invite you to inspect 
this showroom end see the 
top quality articles on dis¬ 
play. See such brands as 
PIONEER, PLESSEY, ROLA, 
DUAL, GARRARD, GRUN- 
DIG. 



Also on display: PLAYER 
CABINETS, TAPE RECOR¬ 
DERS, RECORD CHAN¬ 
GERS. TEST EQUIPMENT, 
HI-FI OUTFITS — SARLON 
FABRICS —and SPEAKER 
ENCLOSURES. 


Please note: GENERAL ACCESSORIES STORES at: 7 76 Clarence St., City, 
and 443 Concord Rd., Rhodes, are OPEN on SATURDAY MORNINGS. 


GENERAL ACCESSORIES 

Trade Enquiries Invited 

116-118 CLARENCE STREET, SYDNEY 
443 CONCORD ROAD, RHODES — 73-0211 
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An underneath view of the receiver . The regeneration (i.e., reaction) 
control is at top left , volume control at top centre and phone jack 
at right . The detector and coil circuitry is at lower left and amplifier 
assembly to the right . Wiring diagrams appear on page 89. 


diode clips this to a safe level of 
about 1 volt peak-to-peak. The diode 
must be a BA100 or similar silicon 
type, as germanium types will upset 
the bias conditions. 

Under normal conditions the output 
transistor will be running just within 
its dissipation ratings at which it will 
be warm to the touch. Those readers 
who feel so inclined could fit a “flag” 
heat sink fashioned from brass shim. 
We must warn against allowing the 
FET stage to squegg for any length 
of time with the volume control fully 
advanced. While the first transistor is 
protected by the diode, the current 
through the second transistor may in¬ 
crease sufficiently to exceed its dis¬ 
sipation rating. If left in this state for 
too long, which is perhaps unlikely 
because of the unpleasant sound, the 
transistor may be destroyed. 

The volume control can be regarded 
as a refinement to the circuit tfalther 
than an absolute necessity. The actual 
loudness of the signal will vary greatly 
with the setting of the reaction control 
and, to some degree, it can serve as 
a volume control. However, as the re¬ 
action is backed off to reduce volume, 
there is an accompanying reduction in 
selectivity and this can be a nuisance 
to anyone operating the receiver close 
to one or more powerful stations. 
In such circumstances, there is an ad¬ 
vantage in operating the reaction con¬ 
trol very close to the point of oscilla¬ 
tion and relying on a separate volume 
control to set the loudness of the 
signal from the speaker. 

As mentioned earlier, our prototype 
FET receiver was built up on a chassis 
that had been used for a previous 
project. The chassis measures 8 inches 
long by 4i inches wide, by 1$ inches 
deep, with a i-inch lip along the rear 
edge. The panel size is 9 by 6 5-8 
inches — a size which happens to cor¬ 
respond with one of our standard 
instrument boxes. None of these 
dimensions is critical, however. 

In fact, the set could be assembled 
on a simple baseboard or dressed up 
as elaborately as the individual con¬ 
structor may wish. Whatever 
the method, however, it should be pro¬ 
vided with a metal front panel, which 
would be connected to earth to prevent 
hand capacitance from affecting the 
tuning or the setting of the reaction 
capacitor. 

As already explained, the circuit is 
designed so that the FET RF stage 
may be used alone, driving high im¬ 
pedance (2000-ohm) headphones, or as 
a modest loudspeaker set. The jack 
which accommodates the phones is so 
wired that it switches off the amplifier 
section when the phones are plugged 
in., 

This switching function may be 
performed with one of the simpler type 
jacks, wired as shown in the circuit. 
However, the frame of the jack MUST 
be insulated from the chassis. Alterna¬ 
tively, one may use a jack in which 
the two switch contacts are completely 
insulated from the signal contacts, in 
which case there is no need for addi¬ 
tional insulation. 

For the original receiver, the ampli¬ 
fier and FET stage were assembled 
on separate tagboards, as shown in 
the accompanying diagrams. Readers 
using these diagrams and the under- 
chassis photograph should have no 
trouble in duplicating the lay-out. 

The tuning capacitor is a standard 


miniature (so-called when it was first 
introduced) type but any serviceable 
400pF (approx.) broadcast tuning gang 
oould be used with only one stator 
actually connected. The regeneration 
capacitor is a standard lOOpF type 
connected in series with an additional 
lOOpF to reduce its maximum effective 
capacitance to 50pF. Again, any avail¬ 
able small capacitor could be used in 
this position giving an effective maxi¬ 
mum capacitance of between 50 and 
lOOpF. 

For the tuning coil, we used a stan¬ 
dard valve type bought over the coun¬ 
ter. Coils like this have been plentiful 
in the past, being variously known as 
“Reinartz” or “reaction” or “aerial 
with reaction.” As far as we know, 
they have never been graced with the 
modern term “regenerative.” Such coils 
are usually branded in some way to 
identify the connections; in this oase 
“gate” substitutes for “grid” and 
“drain” for “plate,” all other connec¬ 
tions being as normal. 


If the coil is of a type having the 
pins arranged in a plastic moulding, do 
not heat the connections more than is 
necessary to make a good soldered 
connection. 

Home-wound coils could doubtless 
be used in the circuit and any coil 
or winding specifications that have 
been salvaged from a valve situation 
would be worth a trial. 

Incidentally, if you have a close 
look at the photographs, you may 
spot where we moved the coil slightly 
to one side to make room for the 
battery. 

The battery we used was an 
Everelady 2512 which is actually a dual 
nine-volt battery which can be inter¬ 
connected for nine volts, 18 volts or 
18 volts with centre-tap. Care must be 
taken in wiring the plug for the 
battery as the two individual internal 
batteries are connected diagonally to 
the terminals at one end of the case; 
the battery used in the prototype gave 
no clear indication as to how plug 


TEL-LEIGH-TUBES 

Tel-Leigh-Tubes have pleasure in introducing “Golden View” tubes at a 
most competitive price. 

These tubes are fully reconditioned and rescreened and are acceptable by 
insurance companies. 

Broken necked, marked or discoloured screened tubes are acceptable for 
exchange (ion-burn excepted). 

We buy old picture tubes — (except ion-burn tubes). 

ALL SIZES IN STOCK — INCLUDING LAMINATED TUBES 

“Tel-Leigh-Tubes” the top-quality tubes are also available. 


All tubeg are new guaranteed for two yean . 


t w m £ * Same day delivery service T s*S»T 

TEL-lCIGtt-TUBES, 51 REII5S SIKHT, IHCHHMDT, SYDNEY, N.S.W. 

Country t Intorttate customers: House roil old tubes to Petersham Station. 
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VF 


THE GREAT BRAND FROM 
THE BLACK FOREST 


GERMANY 



DIN 45500 


• Precision built turntables in 
every detail. 

• Stereo home equipment — 
amplifiers. 

• Reliable in every function. 




“Deluxe automatic record changer”. 11’’ turntable— 
four pole shielded motor—rumble free—drawer type 
pick-up head for fitting either crystal or magnetic 
cartridge. 


“Automatic record changer of the Special 
Class.” 91” turntable — silent four pole 
motor—vibration free suspension—crystal 
cartridge system. 


with 

Exclusive Features: 

COMMAND CENTRE WITH 
ONE CONTROL LEVER FOR 
ALL OPERATING FUNCTIONS 


Automatic scanning device allowing any size of record to be played without hand selection - built- 
in cuing and lift device operating in any position -stop device for single playing - stop device for 
automatic playing without dropping another record - unlimited repeat device - automatic disen¬ 
gagement of idler wheel - international standard i inch mounting - easy adjustment for pick-up 
arm pressure. 

THE WORLD'S FINEST QUALITY SOUND EQUIPMENT 


Available from: 


Gunter Griep, 14 Inglewood 
Avenue, Forest Hill, Victoria. 
Tel. 878-6962. 

ATRAM Pty. Ltd., 5 McLaren 
Street, North Sydney, N.S.W. 
Tel. 92-4177. 


Also available 
from: 


Kallin Distributors (W/S) Pty. 
Ltd., 140 Gawler Place, Ade¬ 
laide, S.A. Tel. 8-7177. 

A. E. Harrold Pty. Ltd., 123- 
125 Charlotte Street, Brisbane, 
Qld. Tel. 31-3081. 


And appointed PE Agents in all States. 
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connections should be made. To effect 
a series connection, the plug should 
bridge an adjacent pair of plus and 
minus connections. The remaining two 
connections become plus and minus 
18 volts. 

Readers who have other batteries 
on hand may connect them in ser es 
to obtain the required 18 volts, but 
they must be capable of supplying the 
necessary 12mA. 

As can be seen in the photograph 
of the rear of the chassis we used a 
slow motion planetary drive for the 


PHONE SOCKET 



Most of the small components 
mount on two tagstrips. Shown 
above is the tagstrip holding the 
detector and its various com¬ 
ponents. It mounts close to the 
coil . 


dial. This enables the set to be tuned 
with far greater ease than with the 
tuning knob connected directly to the 
gang. 

The output transformer is a small 
400-ohm primary type, as commonly 
used for small transistor sets. The 
secondary impedance should suit the 
speaker voice coil. 

Ideally, the speaker should be as 
large as possible with a large magnet 
to make the best use of the power 
output. The small speaker in the pro¬ 
totype gave quite satisfactory volume 
for listening in the hobby room or by 
the bedside. 

Having described ithe construction 
of the receiver it is appropriate to dis¬ 
cuss the performance it should give. 
In spite of the reservations expressed 
earlier in comparing it to similar high- 
gain transistor designs, the receiver 
does give a very good account of itself. 

In the author’s home in a western 
Sydney suburb, all the local broad¬ 
cast stations were received alt good 
loudspeaker strength with about five 
feet of wire connected to the aerial 
terminal. To be completely satisfactory, 
though, the set must have an earth 
connection both to complement the 
function of the aerial and to eliminate 
hand capacity effects. With the addi¬ 
tion of the earth connection the set 
performed very well and, with critical 
tuning, brought in many country sta¬ 
tions. 

Again, with the same aerial and 
earth connections, the set performed 
well with just the FET detector driv¬ 
ing high impedance headphones. All 
the local stations plus a few of the 
nearer country stations were brought 
in at good headphone volume. Better 
performance could conceivably have 


been obtained by experimenting with 
the length of aerial. The further the 
set is operated from local stations, 
the longer will be the aerial which 
it is practical to use. 

The frequency coverage of the proto¬ 
type was from 530KHz to almost 2- 
MHz. Radio VL2UV, the University 
of New South Wales’ radio station 
broadcasting on 1750KHz was receiv¬ 
ed very strongly. 

If readers have a pair of low impe¬ 
dance headphones (say 8 ohms) they 
would be best connected across the 
secondary of the output transformer. 
Again low impedance headphones of 
about 200 ohms could be connected 
to the output transistor in place of 
the output transformer. Both schemes 
will mean drawing full power from the 
battery. 

For the benefit of those readers who 
have not bad experience using re¬ 
generative sets the following appended 
notes should be helpful: 

Regeneration—or reaction—is a cir¬ 
cuit principle which has been very 


EARTH VIA O/P TRANS. 
PHONE SOCKET PRIM. 



The audio board , which is vir¬ 
tually a complete amplifier , 
other than the volume control 
and output transformer. The re¬ 
ceiver can be built without the 
audio amplifier , if desired. 


widely used to increase the gain and 
selectivity of small receivers (typically 
from 1 to 3 valves or transistors) 
which would otherwise be notably 
lacking in these respects. It involves 
coupling some of the amplified RF 
energy present in the detector output 
circuit back to the input in such a 
way as to add to the strength of the 
input signal. 

In the present circuit, this is done 
by coupling the RF output via the 
lOOpF regeneration capacitor to a 
separate winding, L3, which is magneti¬ 
cally coupled to the main tuned cir¬ 
cuit, L2. Winding L3 is arranged so 
that its field reinforces the field pro¬ 
duced in the tuned circuit. If the 
regeneration capacitor is adjusted so 
that the field produced in die tuned 
winding is above a certain minimum 
level, the FET stage will oscillate. 
This is because it doesn’t need an input 
any more—it is supplying its own from 
the regeneration winding. It oscillates 
at the frequency at which the tuned 
circuit is adjusted to resonate. 

In this condition it will not amplify 
properly. Signals picked up by the 
aerial will beat with the self-generated 
oscillations to produce a heterodyne 

(Continued on Page 158) 



DIGI-COMP 


Miniature mechanical version of Modern 
Electronic Computers, designed to teach 
basic computor fundamentals and provide 
hours of stimulating fun. The Digi-Comp 
can be programmed to solve real problems, 
using the “Binary System.’’ 

Easily assembled, the Digi-Comp comes 
complete with 28-page manual covering 
operations, programming problems and 15 
exciting experiments. 

Complete Kit only $11.75. 

Also available with new 50-page Detailed 
Programming Book. 

Digi-Comp and Book $13.95. 

Book only $2.25. 

ORDER NOW! 


based on Modern Logic and Creative 
Mathematics. 

WFF: Tf\e beginners game of Modern Logic 
WFF’N PROOF: The game of Modern Logic 
EQUATIONS: The game of Creative Math¬ 
ematics 

ON-SETS: The game of Set Theory 

THE REAL NUMBERS GAME: The Pen-clip 

Kit for the number Buffs 

TAC-TICKLE: A challenging game of pure 

strategy 

^ Send 4c stamp for Free Brochure! 


ELECTRO SCIENCE 

Discover the wonderful world of elec- 
frlcity with the new FUTURE SCIENT¬ 
IST “ELECTRO SCIENCE” kit. Fully 
aquipped, this kit will enable you to 
do hundreds of exciting experiments. 
Kit complete with instruc-C4 4 CA 

tion manual.. . .yll.Jv 

plus 50c for postage and handling 


MODERN SCIENCE 
SUPPLIES 

Dept. EA Box 3702. G.P.O.. SYDNEY 
or 141 York St.. Sydney. 29-1270 

Digi-Comp and Games for Thinkers also 
available from: 

COLLINS BOOK DEPOT PTY. LTD. 

361 Swanston Street, Melbourne 


Educational Fun 
tor Student, Parent, 
Teacher, Scientist, 
EVERYONE 


FOR 
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| GUITAR UNITS — INSTRUMENTS — INVERTERS — CONVERTERS — | 

T RECEIVERS — TRANSMITTERS — REGULATED POWER SUPPLY — J 
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1967-ALL WAVE 3-4-5-6-7 
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ANY PART 


FROM A SINGLE RESISTOR TO THE FULL KIT 


INSTRUMENTS. 

1 5in Wide Ran»e C.R.O. 

2 • Jin F/C C.R.O. 

3 Jin C.R.O. (1966). 

4 C.R.O. Electronic Sw. 

5 C.R.O. Wide Band Preimp. 

6 Standard Audio C.R.O. 

7 Project Multimeter 20K/V. 

8 Meterless Voltmeter. 

9 Millivoltmeter (A.C.). 

10 Trans Millivoltmeter (A.C.). 

11 Noise-Distortion-Milirvolt- 
metcr. 

12 VTVM. 

13 1966 — VTVM. 

14 Electronic Metronome. 

13 • 1962 Audio GEN. 

16 6-Band OSC. RF and AF. 

17 Trans Service OSC. 

18 STD. Audio OSC. 

19 Trans Audio OSC. 

20 D/R A/F Meter. 

21 Simple Signal Injector. 

22 Trans Signal Tracer. 

23 Trans Wave Meter. 

24 G.D.O. Adaptor. 

23 Wide Range G.D.O. 

26 1966 Basic Test OSC. 

27 Square Wave GEN. 

28 XTAL Locked STD. 

29 Electronic Tuning STD. 

10 Pattern GEN. 

31 Trans Pattern GEN. 

32 3.3 and 36 MHZ Sweep GEN. 

33 Sweep and Marked GEN. 

34 Silicon Diode Sweep GEN. 

35 Silicon Diode Noise GEN. 

36 • R.C. Bridge. 

37 1966 R.C. Bridge. 

18 Geiger Counter. 

39 Direct Reading Impedance 
Meter. 

40 Simple Proximity Relay Alarm. 

41 Electronic Anemometer. 

42 * Light Beam Relay Alarm. 

43 Electronic Stethoscope. 

44 • Valve and Transistor 
Teater. 

45 Resonance Meter. 

46 Moisture Alarm. 

47 Trans Alarm. 

48 Flasher Unit. 


49 Photo Timer. 

50 Pipe and Wiring Locater. 

51 S.W.R, Indicator. 

52 Electronic Pistol Range. 

BATTERY CHARGERS. 

153 Universal Battery Charger. 

! 54 Battery Charger—1 AMP. 

REGULATED POWER SUPPLIES. 

55 Trans REG. 9v P/Sup. 

56 Trans Fully Protected. 

57 1966 H.T. REG. P/Sup. 

VOLTAGE/ CURRENT CONTROL 
UNITS. 

58 Model Train Control Unit. 

59 Vari-Watt Power Controller. 

60 Vari-Tach Motor Speed Control. 

61 2KW—Automatic Light Dimmer. 

62 4KW—Automatic Light Dimmer. 

TACHOMETER. 

63 6 or 12 Volt Kit. 

64 • 6 or 12 Volt Muliard. 

65 6 or 12 Volt Tach and Dwell 
Angle. 

66 Tach and Dwell Angle Unit for 
Service Stations. 

TRANSISTOR IGNITION. 

57 6 or 12 Volt (RO-FO). 

68 6 or 12 Volt Ign. (TX type). 

69 Automotive V/Meter. 

DC-DC CONVERTER. 

70 DC-DC 60 W. 

71 DC-DC 40 W. 12V IN. 

72 DC-DC 70 W. 12V IN. 

73 DC-DC 100 W. 12V IN. 

74 DC-DC 140 W. 24V IN. 

75 DC-DC 225 W. 24V IN. 

HIGH FIDELITY AMPLIFIERS. 
MONO UNITS. 

76 HI-FI 3. 

77 Muliard 3-3. 

78 Muliard 3-10. 

79 Muliard 5-20. 

80 Transistor 20w. 

STEREO UNITS. 

81 Muliard 3-3. 

82 Muliard 5-5 (Trans.). 

83 Muliard 10-10 (Trans.). 

84 Muliard 10-10. 

85 Wireless World 20-20. 


86 Paymaster Unit 3. 

87 Playamster Unit 9. 

88 Playmaster Twin 10. 

89 Playmaster 101. 

90 Playmaster 105 (Trans.). 

91 Playmaster 113 (Trans.). 

91A Playmaster 115 (Trans.). 

91B Playmaster 118. 

91C Playmaster 119 Tape Unit. 

P.A. and GUITAR. 

AMPLIFIERS. 

92 10 Watt Stand, or Guitar. 

93 25 Watt Standard. 

94 35 Watt Standard. 

95 100 Watt P.A. 

96 25 Watt Guitar. 

97 35 Watt Guitar. 

98 50 Watt Guitar. 

99 20 Watt Golden Series. 

100 Playmaster 102 Guitar. 

101 Playmaster 103 Guitar. 

101A Playmaster 116 Guitar. 40w. 
101B Playmaster 117 Guitar, 60w. 

CONTROL UNITS AND 
PREAMPS* 

102 Playmaster No. 9. 

103 Playmaster No. 10. 

104 Playmaster No. 104. 

105 Playmaster No. 111. 

106 Playmaster No. 112. 

107 Philips M’Watt Unit. 

108 Muliard 2V. Unit. 

109 Muliard 3V. Unit. 

110 Muliard Preamp and W/B 
Tuner. 

111 Transistor Mono Preamp. 

112 Transistor Stereo Preamp. 

113 Sil/Trans. Mono Preamp. 

114 F.E.T./Trans. Mono Preamp. 

115 F.E.T./Trans. Stereo and Pre¬ 
amp. 

116 DYN MIC. PREAMP. 

117 4-CHAN. Audio Mixer. 

117A P/M 115 preamp. 

TUNERS. 

118 P’master Unit Style. 

119 P’master 114. 

120 Muliard Wide Band Tuner and 
Preamp. 

121 Philips M'watt Hi-Quallty 
Tuner. 

121A P/M 114 Tuner. 


RECEIVERS* 

122 Fremodyne 4—1967. 

123 Communications RX. 

124 1967 All Wave 3-4-5-6-7. 

125 All Wave Transistor 2. 

126 All Wave Transistor 3. 

127 3-Band DVChange S/Het. 

128 1968 Interceptor 5. 

129 ALL T’sistor Car Radio. 

130 Transporta 7 (RF). 

131 Little General 1961. 

132 3 Band 8 Transistor. * 

133 3-Band 3- (AO. 

134 Interstate 5 (AO. 

135 All Wave T’sistor 3. 
TRANSMITTERS. 

136 144 MHZ Linear Final 
(30w). 

137 144 MHZ TX (20w). 

138 144 MHZ TX (75w). 

139 144 MHZ TX (18w). 

140 144 MHZ S.S.B. TX. 

141 3-Band AM. TX. 

142 Basic 3-Band TX. 

143 5-Band DBS TX. 

144 S.S.B. T. 

144A 250w SSB Lingar Amp. 

V.P.O. UNITS. 

145 Remote V.F.O. 

146 769 HF and VHP. 

147 All Transistor. 

MODULATORS. 

148 Modulator 30w. 

149 MOD-PA and ?/Supply 
Unit. 

CONVERTERS—RECEIVER. 

150 Short Wave Unit. 

151 2-Band S/Wave Unit. 

152 3-Band S/Wave Unit. 

153 Basic S/Wave Unit. 

MISCELLANEOUS. 

154 P/M 119 Tape Adaptor. 

155 Tape-actuated Relay. 

156 Guitar Fuzz Box. 

157 Sound Projector Preamp. 

158 Stereo P.A. Amp. 

159 Vox Tape Recorder 

160 Direct Reading A.F. Meter. 

161 Square Wave Generator. 

162 P/M 110 Tape Amplifier. 

163 Transistor Tape Preamp. 


ELECTRONIC DEVELOPMENTS PTY. LTD 


Phones 63-3596 
63-5973 


232 FLINDERS LANE 
MELBOURNE .... VICTORIA 


Phones 63-3596 
63-5973 
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ELECTRONIC DEVELOPMENTS PTY. LTD. 

Phones 63-3596 232 FLINDERS LANE Phones 63-3596 

63-5973 MELBOURNE .... VICTORIA 63 5973 


K Public Address Units — Geiger Counters — Metal Locators — Decade 1C 

Boxes — Mixers — Battery Chargers — Oscillators — Bridges — Parts 

T Supplied tor Projects in Electronics (Aust.), Wireless World, Practical _ 

Wireless, Electronics World, Electronics Illustrated, Practical Elec- 
£ tronics, etc. J 


60 WATT-SOLID STATE GUITAR AMPLIFIER (All Transistor) 


PLAYMASTER 111 
WIDEBAND TUNER, 

(October, 1965> 


lOmv-f lOmv -f 250mv 


KIT SPECIFICATIONS: 60 watts—RMS. Input (5) sensitivities. 3mv 

Frcq. Res. = 20HZ — 25KHZ — ± ldb. + 350mv. 

Total Harm. Dist = Less than 0.8% at rated output. Write for further details 

ALSO AVAILABLE AS A STER EO OR TWIN COMBINATION 
GIVING 120 WATTS R.M.S. OUTPUT 

3-BAND DOUBLE CHANGE ^ . 5-BAND DSB TX 

RECEIVER, \ NOV., 1965.’ 

MAY. 1966. * 


( - 

•% 


REGULATED POWER SUPPLY 
1966 (June) 


1966 V.T.V.M. (Feb.) 


TRANSISTOR M./VOLT METER 
1965 (January) 


PLAYMASTER 112 

December, 1965 


••••«» 


PLAYMASTER 113 

March, 1966 


4-CHANNEL AUDIO-MIXER, 

FEB., 1966-1967. 


TRANSISTOR AUDIO OSCILLATOR 
1965 (Sept.) 


(inc. sq wave). 


SENIOR TACHO and DWELL 
TESTER. 1964 (October) 
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LIEAK 


The first name in high fidelity! 



Leak 

Sandwich Mk. II 
Speaker system 

$139.00 


The Sandwich cones comprise stiff alu¬ 
minium skins for the outer surfaces where 
stresses are greatest, bonded to a thick 
core of featherweight, expanded plastic 
where stresses are lowest. Use of this 
material provides immense stiffness and 
rigid piston action over more than six 
octaves and results in a remarkably smooth 
response free from violent peaks and 
troughs over a very wide frequency range. 
Available in mahogany, teak and walnut, 
this beautifully finished enclosure is still 
the only compact speaker system offering 
substantially linear frequency response. 
Size: 26” x 15” x 12 ”. 



Leak 

Mini Sandwich speaker 
system 

$99.00 


For music lovers who cannot spare space 
for a full-size LEAK Sandwich, the new 
Mini-Sandwich provides almost identical 
performance, with the exception of the 
very lowest octave. This superlative small 
speaker system is designed and made 
exactly as its larger companion. Size: 185 ” 
x 11 ” x 7”. Available in mahogany, teak 
and walnut. 


The “Stereo 30” solid state amplifier offers 
the discriminating music lover, studio — 
quality sound reproduction, advanced 
audio engineering and pleasing aesthetic 
design. The performance of the LEAK 
“Stereo 30” represents the highest stan¬ 
dards available. 

Each LEAK instrument is individually 
crafted and has the same high quality 
performance as LEAK instruments supplied 
to broadcasting and television companies 
throughout the world. 


* See and hear LEAK Equipment today at leading Hi Fi Stores and sound centres. 

For leaflets & information write to: 

H. J. LEAK (AUST.) ss 

P.O. BOX 14, FRENCH'S FOREST, N.S.W. 2086. AUSTRALIA. 
TELEPHONE: 94 4902. 

FACTORY: 1 CAMPBELL PDE. MANLY VALE N.S.W., AUSTRALIA. 
CABLES: LECTRON. SYDNEY. 

Professional equipment enquiries to Simon Gray offices or Representatives in all states 



Leak 

‘Stereo 30’ amplifier 

$198.30 
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NEW TECHNIQUES TO CUT TAPE NOISE 


The big problem which manufacturers of pre-recorded tapes 
have had to face is that of signal-to-noise ratio — getting 
rid of the high-pitched hiss which is so often apparent when 
pre-recorded tapes are played over wide-range reproducing 
systems. For all their good qualities in other directions, 
tapes hove lagged behind the best discs in this respect. 

By W. N. Williams 


With discs, the problem is less 
immediate because the master can be 
cut directly from the original tape or 
from a very high quality twin-track 
dubbing from the original. Any amount 
of time and care can be taken, because 
it is a process that does not have to 
be repeated frequently. Once a high 
quality master disc is available, well 
proven techniques allow any required 
number of market pressings to be pro¬ 
duced by largely mechanical means, 
with very little loss of quality. 

On the other hand, neither the 
master nor its twin-track derivative can 
reasonably be used as a source from 
which to dub tape copies for resale, 
since numerous passes through the pro¬ 
duction copying system would endanger 
the master and, in any case, cause 
an ultimate loss of quality. 

At the very least, the original master 
or twin-track master dubbmg must be 
copied on to production masters so 
that the tape recording which 
ultimately reaches the market will be 
at least fourth “generation. 0 

Another major problem is that the 
resale tape recordings can not econo¬ 
mically be copied at their proper play¬ 
ing speed, because the natural running 
time would tie up expensive banks of 
copiers for excessive periods. Copies 
are therefore made at a very much 
accelerated speed rendering the task 
more critical of retaining good high 
fidelity characteristics. 

Any process of re-recording must 
add a quota of noise and distortion 
to the wanted signal and, in the case 
of pre-recorded tape, the multiple dub¬ 
bing, some of it at high speed, has 
commonly raised the noise quota to 
the point where it has been apparent 
on wide-range reproducing equipment. 

Some high fidelity enthusiasts have 
contended that they find the “white” 
noise on tapes less objectional than 
the “plops” which dust particles can 
produce on a disc system and this is 
a quite understandable reaction. The 
fact is, however, that hiss on tape and 
clicks on records are a liability to the 


respective systems and an advantage 
will accrue to the system which can 
lay claim, with greatest veracity, to 
being noise-free. 

Since at present, most recorded music 
flows from the same sources, steps 
taken to improve techniques at studio 
and master-tape level will benefit both 
systems. Further down the line, in the 
area of mass reproduction, each 
encounters its own distinct problems, 
which are widely recognised by engi¬ 
neers and critics alike. 

A recent issue of “High Fidelity 
Magazine” carries the heading “Ampex 
Nixes Noise” and leads off with the 
hrase: “Now that the Dolby system 
as effectively improved the signal-to- 
noise ratio during the original master¬ 
ing of recordings . . .” 

From references such as this, it 
would appear that the Dolby system, 
mentioned in our August, 1967, issue, 
is winning acceptance as a major con¬ 
tribution to the achievement of very 
low noise level and wide dynamic 
range in the production of master 
tapes. Just how many companies are 
actually using the system is not clear, 
but one thing is certain—there is a 
concerted effort by all the major com¬ 
panies to equip themselves with master 
tapes which will contribute the very 
minimum of noise and distortion, or 
other limitation, to succeeding “gene¬ 
rations” in the recording chain. 

For example, Ampex have announced 
a new low noise mastering tape and 
we quote their release on the subject: 

A new low noise mastering audio 
tape for use with professional and 
consumer recorders has been placed 
on the market by Ampex Corpora¬ 
tion. The Ampex 404 Series master¬ 
ing tape features a new uniform 
oxide binder formula which results 
in true low noise characteristics in 
addition to providing higher fre¬ 
quency response and greater undis¬ 
torted dynamic range than presently 
available low noise tapes. 

Series 404 tape is designed for 
use by mastering recording studios, 


broadcast stations, schools, hospitals, 
industry, high fidelity music fans 
and in all applications where the 
highest quality recording and play 
back performance is sought. The 
new tape is available in various reel 
sizes and in i-inch, i-inch and 
1-inch widths on both polyster and 
acetate base materials. 

(EDITOR’S NOTE: In “Audio” for 
January, 1968, columnist E. T. Canby 
mentions a strong hint at the recent 
A.E.S. Convention that a new tape 
coating is just around the corner which 
may be well ahead of even the best 
ferrous oxide tapes at present available. 
While it had been developed for data 
recording purposes, one exhibitor at the 
convention had sliced a length l/7in 
wide and loaded it into a Philips-type 
cassette with apparently impressive re¬ 
sults. It seems likely that the tape was 
the chromium dioxide type mentioned 
on page 107 of our November issue. 
Canby remarks that, in terms of 
quality, present ferrous oxide tapes are 
not quite up to the demands of slow- 
speed four-track stereo and the industry 
needs a breakthrough. This com¬ 
pletely new type of tape could be it.) 

Concurrent with their announcement 
of a new low-noise tape, Ampex have 
also announced a new recording tech¬ 
nique which aims at pushing the noise 
in pre-recorded tapes even further 
down. Again we quote: 

A new stereo tape mastering and 
duplicating process that substantially 
reduces background noise during 
tape playback has been developed 
by Ampex Corporation. The new 
process, called EX-f, permits up to 
100 per cent increase in the volume 
of the sound recorded on the master 
tape over standard recording tech¬ 
niques. This greater volume, which 
is passed on to the tape duplicate, 
reduces extraneous noise as much 
as 50 per cent, vastly improving the 
signal-to-noise ratio. Music recorded 
with the EX-f process can be played 
back at a substantially lower volume 
setting that greatly reduces the noise 
level. 

Initial albums recorded with the 
new EX-f process will be classics 
and will be new releases rather than 
reissues. Single album classics will 
sell for $7.95 in the U.S.A. The 
first release consists of 15 outstand¬ 
ing classics from London, Archive, 
D.G.G., Philips, Mercury and Van¬ 
guard labels. 

The EX + recording technique is 
made possible by the elimination of 
the “safety buffer” used in ordinary 
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high fidelity sound 
NEW series 400 

A range of all-transistor Tuners, 
Amplifiers and Tuner-Amplifiers 


World’s most perfect Hi-Fi products made in England. Sole Agents for Australia—True Fidelity, 
Melbourne. Look at the technical specifications. 

When you decide to buy a transistorised amplifier of the latest most perfect design, come, for a demon¬ 
stration, to Recorded Music Salon, 23 Collins Street, Melbourne. 


SPECIFICATIONS 
series 400 


AMPLIFIER AND CONTROL UNIT 
SECTIONS 421,425, 426 
RMS Power Output 15 watts per channel, 4-16 ohms 
Music Power (IHFM) 20 watts per channel, 4-16 ohms 
Power Response 15 watts RMS, 20-20,000 Hz 
-1 dB. 

Frequency Response 20-20,000 Hz± 1 dB 
Harmonic Distortion Less than 0.5% at 1 kHz measured 
at 15 watts output ± 1 dB 
Crosstalk Better than 40 dB 

Channel Matching ±1dB 
Bass Control ±10dBat70Hz 

Treble Control ±10dB at 10 kHz 

Balance Control Maximum to zero each channel 
Rumble Filter - 5 dB at 30 Hz increasing at 

lower frequencies 

Treble Filters 1.6.5 kHz-3 dB, 10kHz-25dB 

2. 4.5 kHz-3 dB, 9kHz-40dB 
Loudness At 1 kHz reference (-20 dB), 

70 Hz-FlOdB, 10 kHz-f 5dB 

Tape Recording 

Output 400 mV Low impedance 

Headphone Output Suitable for all stereo phones 


Inputs Sensitivity Hum & Noise 

(reference 15W) 

Tape Playback 400 mV - 70 dB 

Radio (421 only) lOOmV -60dB 

Pickup 1. Ceramic 60 mV -55dB 

Pickup 2. Magnetic 3.5 mV — 55 dB 


AM TUNER 

Coverage 


Sensitivity 
Intermediate 
Frequency 
IF Bandwidth 
IF Rejection 


SECTION 423, 426 

Medium waveband 185-590 
metres; 510-1,625 kHz 
Long waveband 1,000-2,000 
metres; 150-300 kHz 
5 ;*V for 20 dB quieting 

430 kHz 

4 kHz at 6 dB down 
80dB 



We also have the full range of Armstrong valve amplifiers. Their quality in performance is highly priced 
all over Australia, England and the world. Full range always in stock— Models 221, 222, 226 and 227. 



TECHNICAL SPECIFICATIONS: 

Amplifier and Control Unit Sections 
(MODELS 222, 226, 227 and 221) 


Power Output 
Frequency Response 
Power Response 
Harmonic Distortion 

Hum and Noise 
Negative Feedback 
Output Impedance 
Transient Response 
Treble Control 
Bass Control 
Rumble Filter 

Input Sensitivity 
(Radio, Pickup, Tape) 
also on 226 only 
Tape Recording 


10 watts push-pull. 

30-20,000 c.p.s. i IdB. 

35-20,000 c.p.s.—IdB. 

Less than 0*5% at IK/cs measured at 8 watts 
output ± IdB. 

55dB below rated output. 
l5dB. 

Alternative 4, 8, 16 ohms. 

Rise time 6 micro-secs. 

+ l5dB,—!2dB, at lOK/cs. 

-F l2dB,—l2dB, at 70 c.p.s. 

—6dB at 35 c.p.s. increasing at lower 
frequencies. 

80mV at 2 M ohms. 

3*5mV at 50K. 

500mV output. Low impedance. 


RECORDED MUSIC SALON 
23 Collins Street 
Melbourne 


TRUE FIDELITY 
C. Pinczewski 
Tel. 63-6257 
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recording. The buffer is maintained 
between maximum recording level 
and the level at which a recording 
reaches distortion This safety zone, 
approximately 6dB below the distor¬ 
tion level, is used because existing 
monitoring methods make exact 
reading of sound level difficult. 

Ampex engineers developed a 
method to record safely into this 
zone by designing an entirely new 
system of tape mastering and dupli¬ 
cating that includes new record and 
reproduce amplifiers and highly sen¬ 
sitive, extremely accurate monitoring 
meters. The result is a substantially 
louder signal recorded on to master 
and duplicate tapes while the back¬ 
ground noise remains the same, 
producing an almost noise-free tape. 

EX-f releases are duplicated on a 
high quality polyester based Ampex 
ferrq-sheen tape that features a 

special coating designed to prolong 
head life and reduce oxide build-up 
on tape recording and playback units. 

Initial Ampex tapes produced 

using the new EX-b process: 

1. ARCHIVE. Handel: The Complete 
Organ Concertos (Mueller). 

2. D.G.G. Bruckner: Symphony No. 6 

(Jochum). 

3. D.G.G. Bruckner: Symphony No. 7 

(Jochum) (2-Play). 

4. D.G.G. Beethoven: Complete Sonatas 
for Piano (Wilhelm Kempff) and Cello 
(Pierre Fournier) (3-Play). 

5. D.G.G. Wagner: Die Walkure (Kara¬ 
jan) (3-Play). 

6 . D.G.G. J. S. Bach: The Well- 
Tempered Clavier, Book 2 (Kirk¬ 
patrick) (3-Play). 

7. LONDON. Dvorak: Symphony 

No. l/“My Home” Overture 
(Kertesz). 

8 . LONDON. Dvorak: Symphony 

No. 2/Scherzo Capriccioso (Kertesz). 

9. LONDON. Dvorak: Symphonies No. 

3 and 8 (Kertesz) (2-Play). 

10. LONDON. Dvorak: Symphonies No. 

4 and 5 (Kertesz) (2-Play). 

11. LONDON. Dvorak: Symphony No. 
9, In Nature’s Realm, Hussite Over¬ 
ture, Othello Overture (Kertesz) (2- 
Play). 

12. MERCURY. Baroque Music for Two 
Guitars (Ida Presti and Alexandre 
Lagoya). 

13. PHILIPS. Handel: Messiah (Davis) 
(3-Play). 

14. VANGUARD. Stravinsky: L’Histoire 
du Soldat (Stokowski). 

15. VANGUARD. Mahler: Des Knaben 
Wunderhorn (Prohaska). 

Comment in “High Fidelity Maga¬ 
zine” is to the effect that, for the time 
being, use of 'the EX-f system will 
be limited to prestige tapes such as 
those listed above, where price is 
secondary to quality. It is not likely 
to make its appearance in cassette 
tapes as yet, where the pressure is to 
build up the catalogs first. 

Incidentally, Ampex is recording 
tapes for all systems, but is reported 
to have reservations about the endless 
loop systems because of their lack of 
either fast forward or reverse facilities. 
The report suggests that “Ampex is 
pinning a good part of its hopes to 
the Philips reel-to-reel cassette.” 

Meanwhile, the master recorders 
now being offered by Ampex to the 
Hi-Fi industry are a far cry from the 
machines which first displaced the 
master wax. 

Pictured is the AG-440-8 which uses 
1-inch wide magnetic tape compared 
With Hnch and 1-inch wide tape used 
by present AG-440 Series recorders. 
The increase in tape width permits the 



The Ampex AG-440-8 master 
recorder. 


new recorder to accommodate eight 
channels of sound, with the high fre¬ 
quency response and crosstalk rejec¬ 
tion essential to master recording. 
Transport flexing is eliminated by a 
precision milled die-cast transport plate 
that permits the most demanding studio 
operations. 


Pretentious as it may appear for 
audio work, the AG-440-8 is dwarfed 
by two other master recorders which 
were introduced by Ampex, toward 
the end of last year, to the 33rd 
National Convention of the Audio 
Engineers’ Society (U.S.A.). The 
new recorders are the 24-channel 
AG-1000-24 and the 16-channel 
AG-1000-16; the AG-1000-24 is the 
first 24-track master audio recorder 
ever made commercially available. 

The new recorders permit each 
instrument or group of instruments at 
a recording session to be recorded 
separately on two-inch-wide magnetic 
tape. If one musician makes a mistake, 
or if an instrument or vocalist is not 
present at the time of recording, that 
single track can be recorded at a later 
date. Balance and blending can be 
achieved by the engineer 'and the 
director after the musicians have left, 
allowing more 'time for the musicians 
to perform at each recording session. 

The new recorders utilise an Ampex 
broadcast videotape recorder transport. 
Because of the large number of tracks 
available for recording, two-inch series 
404 low-noise tape is used instead of 
the i-inch, i-inch and 1-inch wide 
tape usually used in audio recording. 
This assures optimum quality and low 
cross talk between tracks. Reel sizes 
are 101 inches, 12i inches and 14 
inches. Recording time ranges from 
34 minutes for 2,500 feet of tape to 
96 minutes for 7,200 feet of tape. 
Tapes run at 71 and 15 inches per 
second on the AG-1000-16 and 
AG-1000-24 recorders. 

The master recorders feature selec¬ 
tive synchronisation — the ability to 
listen to one track while recording on 
another. With scl-sync, the recording 
head is used as a playback device 
which feeds the monitor, enabling 
artists to hear a previously recorded 
track so they can record another in 
perfect synchronisation with the first. 
Selective erase/record is available on 
all tracks. S3 


SPECIAL FOR THE MONTH OF MARCH 
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Star S.A. 30 Amplifier—12 watts r.m.s. per channel, Dual 1015 Turntable — 
complete with base and cover and Pickering magnetic cartridge. 

Lafayette “Criterion 50” Speakers—each enclosure containing an 8” woofer and 
4” tweeter. 

Overall response of system 35-18,000 Hz. 

ONLY $259. 

Mail orders promptly despatched anywhere. Call or write for an obligation free 
quote on all top brands of audio equipment. 

“FIRST FOR QUALITY IN HIGH-FIDELITY” 

STEREO SOUND SYSTEMS 

10 McKAY COURT, RIN6W00D, VICTORIA, 3134.—870*4961 
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HIGH FIDELITY 

the name is 


GOODMANS 



MAXAMP 30 is a fully transistorised stereophonic High Fidelity 
Amplifier using Silicon Transistors throughout. It is precision engin¬ 
eered and fullest use is made of printed circuits. It will deliver 
continuously up to 15 watts of power on each channel and it looks 
as good as it is. Its polished wood cabinet with ‘Danish Silver’ 
scratchgrain control panel blends with any decor. 

◄ 

MAXIM. The ORIGINAL and unequalled High Fidelity Loudspeaker 
mini-system. Complete full-range Hi-Fi reproduction (45-20,000 c/s) 
—yet within shoe-box size and handling 8 watts. Meticulously finished 
enclosure in hand rubbed Teak or Walnut. 10£"x55"x7*" ^ 



FULL RANGE SINGLE UNIT LOUDSPEAKERS 



AXIETTE 8 

8"—6 watt 

◄ 

► 

Twin Axiette 8 

8"—6 watt 


AXIOM 80 

9|"—6 watt 

◄ 


► 

AXIOM 10 

10"—10 watt 


AXIOM 201 

12"—15 watt 

AXIOM 301 

12"—20 watt 

◄ 


► 

TRIAXIOM 1220c 

12"—20 watt 

TRIAXIOM 212 c 

12"—15 watt 



Each of the six loudspeakers in this range covers the full audible frequency 
range, and mounted in.an enclosure of the correct design each is a complete 
High Fidelity system. There is a unit to suit every requirement—amplifier 
output, room size, pocket and personal taste—from the economical Axiette 8 
and TwinAxiette 8, through the more powerful Axiom 10 and Axiom 201, the 
Axiom 301, the world's most advanced twin cone 12" speaker, to the connoisseur 
quality hand-built Axiom 80 transducer and the triple element Triaxiom 1220c 
and 212c with built-in Treble control. 

If you choose an Axiom 201, 301 or 10, the unit's performance can be further 
enhanced, if desired, by the later addition of Trebax High Frequency and Midax 
Mid-range units. 


BASS UNITS 


AUDIOM 51 BASS 

12"—15 watt 

AUDIOM 61 BASS 

12"—20 watt 



12 

inch 



Standard Versions of all Audiom speakers are available for Public Address work and 
Musical Instrument amplification (Electric guitars etc.) 


AUDIOM 81 BASS 

15"—25 watt 


15 

inch 


GOODMANS MULTIPLE SPEAKER HIGH FIDELITY SYSTEMS 

For a very low distortion, high sensitivity loudspeaker system choose a 
Goodmans 3-way system, employing an Audiom Bass unit, and pressure- 
driven horn-loaded Midax mid-range and Trebax high frequency units, with 
crossover network and attenuators. 



TREBAX 100 TREBAX 5K/20XL MIDAX 650 XO/950/5000 X0/9S0 XO/SOOO ATTENUATOR 

Range: Complete Range: Crossover Crossover Crossover 8-step 

2,500 20.000 c s. with X0 and 650-8,000 c/s. frequencies: frequency: frequency: 


Range: 

2,500-20,000 c/s. 
20 watt 


950 and 
5.000 c/s. 


950 c s 5,000 c/s. 


• Impedance of each speaker is 15-16 ohms, unless otherwise stated. 


GOODMANS LOUDSPEAKERS LTD 


AXIOM WORKS • WEMBLEY • MIDDLESEX • ENGLAND 


Sole Australian Agents: BRITISH MERCHANDISING PTY., LTD • 49-51 York St • Sydney • N.S.W. Telephone: 29 1571 
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Classical 
reviews 






By JULIAN RUSSELL 


Phase 4 and Studio 2 — 


WAGNER.—Ride of the Valkyries (Die 
Walkure); Forest Murmurs (Sieg¬ 
fried); Entrance of the Gods Into 
Walhalla (Das Rheingold); Sieg¬ 
fried’s Rhine Journey; Siegfried’s 
Death and Funeral March (Gotter- 
dammerung). London Symphony 
Orchestra conducted by Leopold 
*■ Stokowski. Decca Stereo (Phase 
4), SKLA4851. 

RIMSKY-KORSAKOFF — Schehera¬ 
zade. Bournemouth Symphony 
Orchestra conducted by Constan¬ 
tin Silvestri. Columbia Stereo 
(Studio 2), SCX07822. 

I have bracketed these two discs be¬ 
cause both are examples of an im¬ 
proved process of recording. Both 
Decca’s Stage 4 and Columbia’s Studio 
2 offer, to a degree never before 
achieved, clarity of definition without 
glassy deterioration of tone quality. 
They reveal all the minutiae of defin- 
tion offered by the old American Mer¬ 
cury LPs without that label’s former 
suggestion of an X-ray photograph of 
the score. Even in the most thickly 
scored passages the inner voices of the 
orchestra never sound congested. There 
is always plenty of air between the 
various instruments. 

I am aware that most new recording 
techniques have been greeted by critics 
and public alike as major break¬ 
throughs and that, after a while, these 
have become commonplace when the 
ear has grown used to the new sound. 
No doubt the same thing will happen 
again with this present innovation but 
at present it is striking enough to de¬ 
light those to whom it is new. 

Previous examples of both systems 
have been dribbling on to the market 
during the past few months but most 
of the performances have been of pops 
and light classics and, because of that, 
have not come my way. These two 
discs are the first two classics to ap¬ 
pear and I found them very thrilling 
indeed. This was especially the case 
with the Columbia where you will hear 
playing of a very high standard indeed 
despite the fact that the Bournemouth 
Symphony is a provincial orchestra, 
albeit one good enough to make our 
Sydney band sit up and listen respect¬ 
fully. 

In a work full of difficult exposed 
solo passages the first chair players are 
consistently excellent. The string tone 
is fine and the ensemble unfailingly 
unanimous. Silvestri has a rubato 
style which, while it may be out of 
place to some of his audience in the 
music of the central European school, 
is admirably suited to his brilliantly 
conceived and orchestrated work of 
Rimsky-Korsakoff. Indeed, the whole 


“clarity of definition” 


performance had the same effect on 
me as the old Beecham one which ap¬ 
peared in the very earliest days of LP. 
I experienced the same sense of de¬ 
light at its improvement, aurally, on 
anything that had gone before. 

The Decca, too, is superb in the 
width of its stereo spread, the rich¬ 
ness of its tone and its quite wonder¬ 
ful transparency in even the most 
thickly scored passages. My favourite 
on this disc is the “Ride of the Val¬ 
kyries,” with its quite wonderfully con¬ 
trolled ferocity. “Forest Murmurs” 
gives a new dimension to the recorded 
sound of low strings at their most vol¬ 
uptuous. with a violin solo phrased a 
thought too expressively and the bird 
calls articulated with the utmost deli¬ 
cacy but, to me, just a tiny bit too 
preciously. 

Those who know the London Sym¬ 
phony Orchestra’s style will appreci¬ 
ate that this is not the orchestra’s usual 
manner of expression. The style is 
Stokowski’s and the players are big 
enough and generous enough to give 
him exactly what he asks for—with¬ 
out condescension. For marvellously 
sumptuous sound I recommend “Sieg- 
friend’s Rhine Journey,” in which the 
LSO produces tone unmatched in 
splendour since Stokowski’s old days 
with the Philadelphia. The “Funeral 
March” was spoilt for me by the con¬ 
ductor producing his climax too early, 
to the detriment of the real one when 
it arrives. But this apart, here is a 
wonderfully stimulating album of Wag¬ 
nerian excerpts, superbly played by 
one of the world’s finest orchestras. 

★ ★ ★ 

HANDEL—Messiah. Elizabeth Har¬ 
wood (soprano); Janet Baker (con¬ 
tralto); Paul Esswood (Counter¬ 
tenor): Robert Tear (tenor); Rai- 
mund Herincx (bass); The Ambro¬ 
sian Singers and the English 
Chamber Orchestra conducted by 
Charles Mackeras. HMV Stereo 
HQS 1052/4. 

Observant travellers who have visit¬ 
ed Paris since its buildings were scrub¬ 
bed clean by order of the French 
Government have had their hearts lifted 
by the city’s many new aspects. Here 
it is as conceived before decades — and 
sometimes centuries — of grime ob¬ 
scured its original elegance. Everything 
is lighter — most of the stone in the 
principal buildings is now a warm, 
light honey colour — the lines more 
sharply defined, while shadows add a 
beauty that has been invisible for 
years. Charles Mackerras’ new record¬ 
ing of “Messiah” provided me with 
much the same experience in music. 


Mackerras uses the Basil Lam ver¬ 
sion which, as far as modern scholar¬ 
ship makes possible, restores the music 
to what it is now thought to have 
sounded like in Handel’s day. Here is 
no hefty Victorian arrangement for 
large orchestra and still larger choir, 
but a much more modest group of 
performers who, having shed the vis¬ 
cosity of prewar arangements, offer 
a clarity of line unperceived for gener¬ 
ations. Mackerras is generous but 
never affected in his use of decorations 
— trills, mordents, appoggiaturas, and 
cadenzas in the vocal parts. Wher¬ 
ever possible double-dotting adds live¬ 
liness to rhythms and eighteenth-cen¬ 
tury style to the whole production. 

If you are unfamiliar with this treat¬ 
ment your first surprise will arrive as 
early as the Overture, where Macker¬ 
ras uses more than the usual number 
of oboes. His proportions, six oboes 
against eight first and seven second 
violins, give the sound much more 
pungency than you are probably used 
to hearing and establish a combin-' 
ation much more in keeping with that 
used in Handel’s day than the versions 
rescored since. 

There can, of course, be no abso¬ 
lutely authentic reproduction of the 
actual sound the first audiences of 
“Messiah” heard. There are two 
reasons for this. First the wind in¬ 
struments of Handel’s century pro¬ 
duced a different tone from their de- 
cendants used in today’s orchestra. 
Secondly, pitch has been climbing 
steadily since the first half of the 
eighteenth-century. Back in 1959. Mac¬ 
kerras made a bnave try at reproduc¬ 
ing in his informed opinion Handelian 
sound on a Pye disc of the “Royal 
Fireworks Music.” 

For this ihe used 26 oboes, 14 bas¬ 
soons, 4 double-bassoons, two serpents, 
nine trumpets, nine horns, three tim¬ 
panists and six side drums. To bring 
together as many oboists as this, even 
in London, the recording sessions had 
to be held from midnight on, after 
the players had filled earlier engage¬ 
ments. The result of this combination 
conducted with rare enthusiasm and 
authority by Mackerras was electrify¬ 
ing. I have heard nothing like it since, 
and to my knowledge it has remained 
unmatched. 

In his “Messiah,” Mackerras uses, 
with an enchanting effect of “novelty,” 
two altoSj one of them Paul Esswood, 
a counter-tenor who sings so naturally 
that he quite overcame my built-in dis¬ 
like of this type of voice. Other solo¬ 
ists deserving of more than ordinary 
praise are soprano Elizabeth Harwood, 
contralto Janet Baker and bass, Rai- 
mund Herincx. The choir is the ad¬ 
mirably disciplined Ambrosian Singers, 
and throughout the long score Mac¬ 
kerras demands, and receives from 
both solists and choir, faultless dic¬ 
tion. Under him the English Chamber 
Orchestra, too, responds with alternate 
sturdiness, sprightliness and where 
necessary, the most beguiling dainti¬ 
ness. 

To vary the colour he discriminates 
between use of all the strings (con 
Ripieno) and only some (senza 
Ripieno). His reading is unremittingly 
virile yet reverent. And with the 
benefit of his vast experience as an 
operatic conductor — he is at present 
No- 1 at the Hamburg Opera — he 
never lets an opportunity for drama 
go neglected. In a work of this length 
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the common denominator 


130 watts. Power bandwidth: 20 
to 40,000 Hz. Distortion factor: less 
than 0.8%. 

Model SP-200 Powerful 3-way, 
5-speaker system capable of hand¬ 
ling a full 40 watts. Frequency re¬ 
sponse: 35 to 20,000 Hz. Also avail¬ 
able: Sansui SP speakers 50 (25 
watts), 100 (25 watts) and 300 (50 
watts). 

Model SR-4040 Two-speed man¬ 
ual turntable. Completely com¬ 
patible direct belt-drive type. Wow 
and flutter: less than 0.08%. S/N 
ratio: better than 46 dB. Speeds: 
33K and 45 r.p.m. 


human ear, but never a severe 
testing in an anechoic chamber. 
Being a complete builder of stereo 
equipment has its reponsibilities, 
one of which is maintaining com¬ 
ponent compatibility — in the nar¬ 
rowest sense of the word. 

You'll find a common heritage 
of precision engineering and fabri¬ 
cation in every tuner, amplifier, 
speaker system, turntable and ste¬ 
reo headphone set that carries the 
Sansui name. 

Use matching Sansui compo¬ 
nents in a stereo system and you'll 
find compatibility is always the 
common denominator. 

Model 3000A Solid state AM/FM 
Multiplex Stereo Tuner Amplifier. 


Matching any Sansui component 
with components x, y and z is fine 
if the end result is a compatible 
stereo system. It depends on what 
you accept as compatible. 

As the world's leading audio- 
only specialist, Sansui's idea of 
what is compatible is a lot nar¬ 
rower than that of even the most 
ardent stereo enthusiast. It has to 
be. "Close and approximate" have 
no place in the Sansui vocabulary; 
precision electronic measuring in¬ 
struments require exactness. Re¬ 
laxing on a distortion figure for 
one component could get by the 


SANSUI ELECTRONICS CORPORATION (U.S.A.) / SANSUI ELECTRIC COMPANY LIMITED Tokyo Japan 


Compatibility 
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even the most enthusiastic converts to 
this “new” style will find a few points 
on which they fail to agree with the 
conductor. If I mentioned some you 
probably wouldn’t agree with me 
either, so I shall not waste space on 
such an unrewarding task. 

I can however state, without quali¬ 
fication, that if you are prepared to 
shed old prejudices and listen to Mack¬ 
erras’ “Messiah” with an open mind 
you will enjoy an exhilarating experi¬ 
ence as rewarding as it might be un¬ 
expected. 

★ * * 

STRAUSS (Richard) — Le Bourgeois 
Gentilhomme Suite, Der Rosen- 
kavalier First Waltz Sequence. 
Vienna Philharmonic Orchestra 
conducted by Lorin Maazel. Decca 
Stereo SXL6304. 

Among Maazel’s many undeniable 
gifts, geniality does not rank very high. 
He can be vigorous, brilliant, earnest 
and sometimes even broadly magnifi¬ 
cent but what the Germans mean by 
their hard-to-translate word “gemut- 
lichkeit” is seldom in evidence in his 
work. And this is a quality much in 
demand in any performance of “Le 
Bourgeois Gentilhomme.” And signi¬ 
ficantly, he is using here what is per¬ 
haps the most gemutlich orchestra in 
the world, the Vienna Philharmonic. 

The suite consists of a series of short 
pieces, wittily descriptive, sparkling in 
the composer’s use of chamber orches¬ 
tral resources, the whole unremittingly 
melodious. But everything in Maa- 
zel’s reading is too formal, instead of 
pseudo formal and much of the good 
humour of the enchanting writing is 
lost. The sound is good in terms of 
tonal quality, but faulty balance robs 
much of the music of many of its most 
ingenious effects. There is, however, 
one feature that I can recommend — 
the absence of any other up-to-date 
recording of the suite will make the 
one under review tolerable to those 
who want to hear the music again as 
much as I did. 

And for additional compensation the 
Vienna Philharmonic plays the “Rosen- 
kavalier” excerpts as one would expect 
them to be delivered by this body. 
The tone glows, the rhythm is springy 
and the whole gives-the impression 
that the players—-and even the conduc¬ 
tor, too—are having a whale of a time. 
The arrangement—most of the excerpts 
are waltzes—is Strauss’ own, designed 
for concert hall performance. And this 
side does much to atone for the short¬ 
comings on the reverse. 

★ ★ * 

STRAUSS (RICHARD)—Concerto for 
Oboe and Small Orchestra. 

Duet Concertino for Clarinet, 
Bassoon, String Orchestra and 
Harp. Hans-Werner Watzig (oboe). 
Oskar Michallik (clarinet); Jurgen 
Buttkewitz (bassoon). Berlin Radio 
Symphony Orchestra conducted 
by Heinz Rogner. HMV Stereo 
ASD2320. 

Those who can enjoy the autumnal 
mood of relaxation offered in the 
works composed in the closing years 
of Strauss’ life should find this disc 
altogether delightful. The Oboe Con¬ 
certo dates from 1945/6, the Duet 
Concertino from 1947/8. Strauss died 
in 1949. The revolutionary days of 
“Salome” and “Elektra” were long 


passed. As he grew older, Strauss 
settled down into a contended old age 
—his political worries at the hands of 
the Nazis excepted—ripe with experi¬ 
ence, an unsurpassed technique and 
apparently unflagging invention. And 
all this was put at the service of small, 
exquisitely balanced combinations 
rather than monstrously inflated orch¬ 
estras. (By this I do not wish to be 
thought to disparage either of the two 
operatic works mentioned above which 
can still give me a thrill I experience 
when listening to very few other 
operas.) 

The Oboe Concerto is a work that 
makes no demands on a listener. In¬ 
deed its gently ambling progress in the 
first two movements encourages pleas¬ 
ing rumination even while hearing it 
with half an ear. To a large extent 
this is the result of the exquisite per¬ 
formance here by the solo oboist, 
Hans-Werner Watzig, a player using 
a slightly broader tone than would an 
English or French colleague, but one 
admirably suited to the mood of the 
music here. His reading is less 
formal than was Leon Goossens’ in 
his old 78 recording (1948) dubbed 
on to LP in 1964. Watzig has a sen¬ 
sitive feeling for rubato that he never 
allows to pull the melodic line about 
too much. He makes the music sound 
much more expressive than Goossens. 
And in the Finale he underlines a 
mood of gaiety astonishing to find in 
a composer well into his 80s. Rogner 
and the Berlin Radio Symphony 
Orchestra provide an exemplary ac¬ 
companiment in every way as impres¬ 


sive as that, under George Szell, they 
awarded Elizabeth Schwarzkopf in her 
delicious recording of Strauss “Four 
Last Songs” about a year ago. 

According to Malcolm Rayment’s 
sleeve notes, the Duet Concertino has 
a program something along the lines 
of “Beauty and the Beast” and listen¬ 
ing to it for the first time—it was pre¬ 
viously unknown to me—I was irre¬ 
sistibly reminded of Ravel’s use of the 
bassoon in his “La Belle et La Bete” 
in his “Mother Goose” Suite, and the 
Cocteau film of the same name which 
I saw some 30-odd years ago. In this 
piece you will hear a lovely, reedy- 
toned clarinet played by Oskar Michal¬ 
lik, making graceful statements over 
the grumbling contributions of the bas¬ 
soonist, Jurgen Buttkewitz. And the 
orchestra again makes a generously co¬ 
operative partner in the whole pleasing 
enterprise. gj 


We have a large range 
of pre-recorded 
tapes and records 
always in stock. 

P. CARTER RADIO & 

TV SERVICE 

KINGSGROVE ROAD, 
KINGSGROVE, (on the ramp) 
PHONE: 50-3150. 


COMIEL CAR STEREO PLAYER 

ENJOY THE MUSIC 
YOU LIKE TO 
THE MAGIC OF 
STEREO IN 
YOUR OWN CAR. 

SPECIAL FEATURES INCLUDE: 

All controls on front panel. 4-track Stereo. Fits all makes of Cars or 
trucks. Takes the standard Fidclipack Cartridge. 2.5 watts output per 
channel. Adjustable for Neg. or Pos. earth. Can be fitted in 20 minutes. 

It comes complete with 2 loudspeakers and cable. Robust construction, 
fully guaranteed. Spare parts always available. 

PRICE COMPLETE — $135.00. 

AVAILABLE THROUGH OUR APPOINTED DEALERS IN ALL 
STATES. FURTHER DETAILS ON REQUEST. 

COMTEL INTERNATIONAL (Vie.) Pty. Ltd. 

17 Rokeby Street, Collingwood, Vic. 3066. Phone: 41-1478. 
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What kind of “SOUND” are you 



CE-510 


CE-520 


. : r . : 'i. 


CE-508 


CE-1 02 


CE-509 


CE-530 


CE-1 03 


Hear the Chrysler Series CE and note 
the “characteristic” sounds. 


Chrysler knows that every one has different 
“sound” requirement; so we do not expect to 
completely satisfy every one with one speaker. 

From the various CE Series, select the size 
and type that will sooth your Golden Ear. 
Every series has a fabulous characteristic feature 
of its own. 


The four CE-1, CE-2, CE-3 and CE-4 series 
are acoustic suspension system speakers now sold 
in all parts of the world. 

The acoustic suspension system is most popular 
worldwide for its superior musical reproduction. 

Please lend a ear to each series and select the 
ideal one suitable to fit your precise musical taste. 


(ACOUSTIC SUSPENSION SPEAKER SYSTEM) 

★ Free catalog on request 


CHRYSLER 


No.l, 2-CHOME, SASAZUKA, SHIBUYA-KU, TOKYO E L E CX FI I C CO., LX D. 
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DOCUMENTARY RECORDS 


Reviewed by 

SINGING THE FISHING: A RADIO 
BALLAD by Ewan MacColI, 
Charles Parker, Peggy Seeger. A 
tribute to the fishing communities 
of East Anglia and the Moray 
Firth. Recorded in association with 
B.B.C. Radio Enterprises. Argo 
Mono RG 502. 

Here is an exceptional example off 
the Feature-Documentary form using 
the actual voices of fishermen closely 
interwoven with music and songs. 
“Singing the Fishing” tells the story of 
the fishing communities of the North 
Sea coast of Britain who depended 
for their livelihood on drift-net fishing 
for herring. 

In the space of one hour this aptly 
named radio ballad takes us from the 
turn of the century when the industry 
began to develop, right up to 
the present day. 

Ewan MacColI, Charles Parker and 
Peggy Seeger began to gather the 
human interest material several years 
ago, and two of their greatest finds 
were Sam Lamer who first went to 
sea in 1892 and Ronnie Balls, a fishing 
skipper cm the point of retirement. 
Sam Larner describes his boyhood 
years as an apprentice below decks 
coiling the ropes, tending the nets and 
of the day when he graduated to the 
deck of the trawler to join the men 
in the team work of hauling in the 
nets, heavy with the herring catch. 
Ronnie Balls remembers the coming 
of the steam drifter, a unique fishing 
craft which oarried a mizzen sail, 
spindly funnel and had tan exceptionally 
long foredeck. We learn how this de¬ 
sign revolutionised the industry in the 
boom years from 1900 on. 

As the story of the industry and 
the lives of the fishermen is told, 
music adds to the reality and (atmo¬ 
sphere. How much more significant 
the songs are when ithey can be heard, 
as here, related directly to authentic 
accounts of the events they describe. 
Some of tthe songs (the fishermen sang 
can be heard in the voice of one of 
the finest English folk singers, A. L. 
Lloyd. Jazz clarinettist Bruce Turner 
is used very effectively playing a blues 
tinged obbligato behind the voices tell¬ 
ing of the bad years between the two 
world wars. 

Rather paradoxically, modern elec¬ 
tronic equipment land new fishing 
vessels have made it possible for the 
men to fish for most of the year, 
and they can no longer spend from 
November to February on shore with 
their families. The effect this has on 
their wives and sweethearts is touch¬ 
ingly conveyed in the voices qf the 
women who wait for the men to return. 

Technically this is a faultless piece 
of work; the many voice and music 
segments are dovetailed together so 
well that the seams never show. 

“Singing The Fishing” is a work of 
integrity on which a great amount of 
time and skill have been extended to 
create a feature documentary which 
entertains whilst it informs. The liner 
notes by Charles Parker are a model 


Glen Menzies 


of their kind, and cover picture of a 
steam drifter by Phillip Donnellan is 
good enough to frame. Sound effects 
of the sea and quayside add to the tang 
effect of the everyday speech and dis¬ 
tinctive accents of the many voices. 

★ ★ ★ 

THE POET SPEAKS: James Reeves. 
David Jones. William Plomer. C. 
Day Lewis. Recorded in associa¬ 
tion with the British Council and 
the Poetry Room in the Lamont 
Library of Harvard University. 
Edited by Peter Crr. Argo 
Mono RG 451. 

Of special interest to poetry lovers 
is the presence in this album of the 
new poet laureate, Cecil Day Lewis. 
He has long been one of my favourite 
poetry readers; I still treasure two sets 
of 78rpm discs he made in the late 
forties reading his own, and W. B. 
Yeats’ poems. Day Lewis was born in 
Ireland and this no doubt accounts for 
the distinctive lilting sound of his 
voice. 

Much of his work is lyrical and at 
times is touched with a note of regret, 
exemplified here in “The Christmas 
Tree,” the little tree has its moment 
of glory soon to be forgotten by the 
children when the feasting days of 
Christmas are over. An excellent ex¬ 
ample of his awareness of the contem¬ 
porary scene can be heard in his read¬ 
ing of part 2 of ia fairly long poem, 
“Flight to Italy” with its quite remark¬ 
ably evocative description of the take¬ 
off of a modern jet plane. 

James Reeves and William Plomer 
are contemporaries of C. Day Lewis. 
The Reeves group consists mostly of 
short poems, not unlike some of Day 
Lewis’, with a deceptively quiet ch.arm. 
However, the last poem in the selection, 
“The Stone Gentleman,” is a witty, 
irreverent work about one cf those 
statues that seem to abound in public 
squares, of frock-coated gentlemen with 
one arm raised. 

William Plomer reads with feeling 
“The Last Train” which mourns the 
passing of the great steam locomotive: 

“It is a Brontosaurus 

Lumbering off into the the ultimate 
exile of solitude, 

Without mate or progeny, 

Inadaptable, wielding in a laborious 
gait 

Its huge unwanted limbs.” 

In “At The Supermarket,” he casts 
a satirical eye on this feature of our 
modern wtay of life and sympathises 
with the shopper coping with the out¬ 
rageous claims of advertisers, and the 
urgings of amplified voices emerging 
from hidden speakers. Within this poem 
is a moving interlude where an elderly 
lady shopper has a momentary vision 
of a starving child. 

The sleeve note correctly states that, 
“The only work on this disc that could 
reasonably be called ‘difficult’ is ‘The 
Fatigue’ by David Jones” and the 
difficulty is not that of obscurity or 
vagueness. A partial analysis of this 
lengthy work is given by the author 
who, as do the other poets on this 


record, speaks of some of his basic 
attitudes as a poet. David Jones may 
be better known to some as a painter, 
but here he is represented by this long 
allegorical poem with its setting in 
ancient Rome. “The Fatigue” is 
a great work which demands more 
than a single hearing if the poem’s full 
impact is to be completely felt. 

This is the first album in a series 
under the general title of “The Poet 
Speaks” and it is a completely worth¬ 
while enterprise. As with most Argo 
records, the technical quality is excel¬ 
lent. B 


- WE 

KF specialise 4 m 

« f/V 

TAPE RECORDERS 

EXPERT REPAIRS 

To all brands by German technicians in 
modern equipped workshop. 

Contact 


KLAPP ELECTRONICS PTY. LTD., 

224 CHAPEL STREET, PRAHRAN, VICTORIA. 
TELEPHONE: SI-4453. 


'INNERBOND" (Regd.) 


ACETATE 


FOR PACKING IN 

SPEAKER ENCLOSURES 

A new resilient Bonded Wadding made from 
ultra fine Cellulose Acetate Fibres that gives 
high efficiency for Sound Absorption. 

“INNERBOND" is light, clean, dust f r ee 
and easy to handle. Because all the fibres 
are bonded “INNERBOND" will hang as a 
•'curtain" and will not fracture or break 
down due to vibration. 

"INNERBOND" is odourless, highly resis¬ 
tant to attack by bacteria or fungus and is 
vermin repellent; "INNERBOND" at T6oz 
sq. yd. has a nominal thickness of 1" and 
at this density is recommended as a pack¬ 
ing in Speaker Enclosures for Sound Absorp¬ 
tion. 

STOCKISTS: 

SYDNEY: Arrow Electronics Pty. Ltd.. 432 
Kent St.: Broadway Electronics Pty. 
Ltd.. Broadway and City Rd. 
MELBOURNE: J. H. Magrath & Co. Pty. 

Ltd.. 208 Little Lonsdale St. 
BRISBANE: A. E. Harrold Pty. Ltd., 123 
Charlotte St.; Brisbane Agencies. 78 
Wickham St.. Fortitude Valley. 
ADELAIDE: Duncan Agencies, 57 Woodville 
Rd., Woodville; General Accessories. 
81 Flinders St. 

PERTH: Atkins (W.A.) Ltd.. 894 Hav St.; 

Carlyle & Co. Pty. Ltd.. 1 Milligan 
St.; General Accessories, 46 Milligan 
St. 

HOBART: Homecrafts-Tasmania. 199 Collins 
St. 

If unobtainable 

For 1 sq. yd. as above send $2.00 

For 2 sq. yds. as above send $3.75 

For 4 sq. yds. as above send $6.50 

Postage paid in Australia and Territories 
to the manufacturers 

WONDER WOOL 

PTY. LIMITED 

87 James Street, Leichhardt, N.S.W., 2040. 
BOX 548 — G.P.O., Sydney. 2001. 

Phone: 56-2780. 
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THE J.H. SYNCHRONOUS TURNTABLE 
IS THE CLOSEST APPROACH TO 
ROTATING A RECORD ON AIR 



This Australian-made instrument has earned recognition by the 
engineering profession and the trade all over the Commonwealth as 
being better than other tables selling at any price. Years ahead of its 
time, rumble content is so incredibly low. that it is unmeasurable with 
present test records and test instruments. 

The turntable was tested in the laboratories of ELECTRONICS 
Australia (then Radio. Television and Hobbies) and reviewed in the 
August. 1963. issue. Here is an excerpt:— 

"In tests, which we carried out. to determine its wow. flutter and 
rumble level with a high-grade stereo pick-up. it performed extremely 
well indeed. The claim of 0.04 per cent wow and flutter would certainly 
appear to be true, while there is virtually no rumble at all." 


Available from all Audio Dealers throughout the Commonwealth 
MANUFACTURED BY: 

J. H. REPRODUCERS PTY. LTD. 

293 HUNTINGDALE ROAD, CHADSTONE, VICTORIA. 3148 TELEPHONE 277-3066 

Excluiiv© Auitrafian Reprosenfativas of ADC, U.SA. and KEF, U.K., and Makers of the J.H. Synchronous Turntable. 
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VARIETY FARE 


Reviews by: Neville Williams 
T. Forbes Cameron 


Harry Tyrer 
Graeme Bell 
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iruotimtal Hrrnrins 


SING AND REJOICE. The Choir of 
St Mark’s Church, North Audley 
St, London. Maurice Vinden, Di¬ 
rector and Accompanist. Stereo, 
World Record Club S/T 4266. 
Interest: Traditional choir, organ 
hymns. 

Performance: Capable. 

Quality: Good. 

Stereo: Left channel dominates. 

The usual copious World Record 
Club notes trace the history of St. 
Mark’s Church from its erection in 
about 1828 to the present day. Special 
mention is made of the organ which 
was reconstructed in 1930 'to the speci¬ 
fications of Maurice Vinden, and which 
has since been used for recitals bv 
many world famous organists and 
which has often been featured by the 
BBC. 

In fact it is the organ, played by 
Maurice Vinden which sets the whole 
tone of this particular recording. Beau¬ 
tifully registered and phrased in the 
quieter passages, there are other 
occasions when the church—and the 
listening room—throbs with its rich 
pipe sound. 

The choir itself is quite small—six 
men and six women—who sing capably 
but not with any special distinction. 
Their role is to enunciate the well 
known hymns and complete the setting: 

Praise My Soul—The Lord’s My 
Shephered—Jerusalem—God The All 
Terrible—Come Thou Almight King— 
Abide With Me—Holy! Holy! Holy!— 
Who Would True Valour See?—The 
King Of Love—Nearer My God To 
Thee—Rock Of Ages—Our God Our 
Help In Ages Past—Eternal Father— 
Joyful, Joyful. 

Conservative ... traditional... yet a 
record with a particular appeal because 
of the way it captures the atmosphere 
of an English parish church. (W.N.W.). 

★ ★ ★ 

COME ON. LET’S SING! The 
Weatherford Quartet. Stereo, 
Canaan (Gospel Film Ministry) 
CAS-9627-LP. 

Interest: Top-line Gospel group* 
Performance: Outstanding. 

Quality: Good. 

Stereo: Normal. 

Many Gospel groups, developed 
mainly on—and for—platform appear¬ 
ances at Gospel and youth rallies, turn 
out to be rather disappointing when 
judged on an audio-only basis; in may 
cases the appeal of their albums is 
limited to those who, perhaps without 
realising it, subconsciously provide the 
visual. 

But there is no need for such quali¬ 
fications with this group, presumably 


one from a Church of God background; 
their arrangement and their present¬ 
ation are outstanding. Lily Fern 
Weatherford, wife of the group leader 
Earl Weatherford, has an excellent 
voice for lead solos, as also has Glen 


Couch. Bob Thacker has one of the 
deepest bass voices I have ever heard, 
which he uses both as a vocal lead and 
for monologue. By one of those crazy 
coincidences, the monologue on the 
disc is none other than the one that 
turned up in this month’s Serviceman 
article: “Trouble In The Amen Cor¬ 
ner.” And finally, pianist James Clark 
displays a talent as rhythm accom¬ 
panist that could stand in any company. 

The titles: It’ll Be Worth It—I Can 
Tell You The Time—I Wouldn’t Take 
Nothing For My Journey Now — 
Trouble In The Amen Corner—He’s 
Everything To Me—Come All Ye 
Children—Walk In Jerusalem—Some¬ 
one To Care—Standing By The River 
—There’s A Light Guiding Me—No, 
Never Alone—I’m Free Again. 

Well recorded on an Australian 
pressing in an American jacket, this 
32-minute program should have a wide 
appeal. Recommended. (W.N.W.) 


Instrumental, Vocal and Humour 


STRAUSS WALTZES. The Royal 
Philharmonic Orchestra conducted 
by Sir Malcolm Sargent Stereo, 
World Record Club S/T 4263. 

Interest: Johann Strauss II. 
Performance: Elegant. 

Quality: Good. 

Stereo: Normal. 

The jacket notes have something to 
say about the Strauss family as a whole 
but stress that Johann Strauss II (“the 
younger”) 1825-1899 was really the 
one whose music has “given immor¬ 
tality to the whole vast tribe of the 
dancing Strausses.” To illustrate the 
point, the album contains waltzes that 
must surely be among the best known 
and best loved ever written: Tales From 
The Vienna Woods—Emperor Waltz 
—On The Beautiful Blue Danube— 
Wine, Women And Song—Artist’s Life. 

Under the baton of the late Sir 
Malcolm Sargent, the Royal Philhar¬ 
monic Orchestra gives the expected 
polished performance, at times lush, at 
times romantic, at times reaching cres¬ 
cendos that make the whole room 
throb with sound. In fact, the record 
is notable for the extreme contrasts 


between the soft and loud passages— 
a range that some may even consider 
too great. 

Originally released under the HMV 
label, the album is well worth a hear¬ 
ing at the Club price if you don’t 
already have these very popular 
waltzes in your record library. 
(W.N.W.) 

★ ★ ★ 

BERNSTEIN’S GREATEST HITS. 
Leonard Bernstein conducting the 
New York Philharmonic Orches¬ 
tra. Stereo, CBS, SBR-235222. 

Interest: Classical excerpts. 
Performance: Spirited. 

Quality: Very good. 

Stereo: Very good also. 

Followers of the classics may wince 
somewhat at the term “Hits” but 
“Lollipops,” “Snippets,” what’s the 
odds? On this new album Leonard 
Bernstein presents 40 minutes of classi¬ 
cal excerpts so well known and so well 
liked that they are always certain to 
find a ready audience. All the more is 
this true when they are played as 
well as they are here, and recorded 
virtually without a flaw. 


ACOS 


REPLACEMENT CRYSTAL CARTRIDGES 


Acos 90 Series — a brand new family of four pick-up 
cartridges, covering all the main types needed to-day. 
each fitted with Diamond Stylus at no extra cost. 

GP91-1 Replaces GP67-1G MONO CRYSTAL $5.95 

GP91-2 Replaces GP67-2G HIGH OUTPUT 
MONO CRYSTAL $5.95 

GP92 MONO CERAMIC $6.55 

GP93 Replaces GP73-2A STEREO CRYSTAL $7.55 

GP94-1 Replaces GP81 STEREO CERAMIC $7.95 

GP94-5 STEREO CERAMIC FOR TRANSISTOR 
AMPLIFIERS $8.95 



fitted with 

DIAMOND 

Stylus at no extra cost. 


TECHNICAL DATA SHEETS SENT FREE ON REQUEST 


Sole Australian Agents: 


AMPLION (A’SIA) PTY. LTD. 


29 Majors Bay Rd.. Concord, 
Sydney. N.SW. Phone 73 1227 
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brand five 


the best buy 
at any price 

check these prices against other tapes 


S No matter which way you compare — "brand 
five" is the best buy. It is top professional re¬ 
cording tape and it is cheaper. Huge volume 
sales in Australia allow the maximum discount 
prices from the factory and it is imported 
direct without the normal distributors and 
wholesalers, etc.— and all these savings are 
passed on to you. 

"brand five" is the fifth oldest brand of re¬ 
cording tape in the world (hence its name) 
and is produced in the U.S.A. by a company 
devoted only to tape —the Robins Industries 
Corporation who also have the famous range of 
tape accessories which are now available in all 
good stores. 

"brand five" has a better frequency response 
to give you sharper, brighter hjgh fidelity mono 
and stereo recordings to professional standards. 
Exceedingly low background noise. There is no 
squeal and no gumming of heads as the tape 
is permanently lubricated by a special dry 
synthetic lubricant. All "brand five" is im¬ 
ported in sealed boxes. 

S "brand five" offers increased output with re¬ 
duced distortion for the same recording level. 
High remanence iron oxide emulsion is coated 
onto the best quality acetate or Mylar base: and 
"brand five" meets the most critical professional 
specifications. 

"brand five" gives you much more tape for the 
same money . . . and a better tape into the 
bargain. Compare the prices and you'll see 
that you can save up to 50% off normal list 
price, "brand five" is the professional U.S. 
tape you buy at wholesale prices. 






brand five 

AVAILABLE AT ALL 
GOOD RADIO JAPE 
& RECORD STORES 


TYPE 

No. 

DESCRIPTION 

OTHER 

TAPES 

OUR 

PRICE 



ON 7" REELS 



15D7 

1200’ 

1.5 Mil Acetate 

$5.00 

$3.00 

10D7 

1800' 

1.0 Mil Acetate 

5.98 

4.10 

10D7M 

1800' 

1.0 Mil Mylar 

7.70 

4.80 

5D7M 

2400' 

.5 Mil Mylar 

9.30 

5.98 

5D7MT 

2400' 

.5 Tensil. Mylar 

10.50 

7.25 

5D7MS 

3600' 

.4 Mil Mylar 

15.90 

8.95 

5D7MTS 

3600' 

.4 Mil Tensil. 

17.90 

10.55 



ON 5" REELS 



15D5 

600' 

1.5 Mil Acetate 

$3.60 

$1.80 

10D5 

900’ 

1.0 Mil Acetate 

3.96 

2.35 

10D5M 

900' 

1.0 Mil Mylar 

5.32 

2.75 

5D5M 

1200' 

.5 Mil Mylar 

5.70 

3.50 

5D5MT 

1200' 

.5 Tensil. Mylar 

6.50 

4.16 

5D5MS 

1800' 

.4 Mil Mylar 

8.95 

4.98 

5D5MTS 

1800' 

.4 Tensil. Mylar 

9.95 

5.98 



ON 5f” REELS 



15D57 

800' 

1.5 Mil Acetate 

$4.66 

$2.65 

10D57 

1200' 

1.0 Mil Acetate 

5.10 

3.25 

10D57M 

1200' 

1.0 Mil Mylar 

6.66 

3.85 

CORRESPONDENCE TAPE ON 

3” REELS 

15D3 

150' 

1.5 Mil Acetate 

$1.00 

$0.60 

15C3* 

150' 

1.5 Mil Acetate 

1.32 

.72 

10D3 

225' 

1.0 Mil Acetate 

1.30 

.82 

1003* 

225’ 

1.0 Mil Acetate 

1.54 

.88 

10D3M 

225' 

1.0 Mil Mylar 

1.55 

.88 

10C3M* 

225' 

1.0 Mil Mylar 

1.76 

.99 

5D3M 

300' 

.5 Mil Mylar 

1.90 

.98 

5C3M* 

300' 

.5 Mil Mylar 

1.98 

1.18 

5D3MS 

450' 

.5 Mil Mylar 

2.50 

1.33 

CORRESPONDENCE TAPE ON 31” REELS 

5C32MS* 

600’ 

.5 Mil Mylar 

$3.54 

$2.15 


*Plastic re-usable mailing box 


GREEN CORPORATION LTD. ] 

| 88 KING STREET, SYDNEY, 2000 | 

j Please send me your FREE 24 page booklet on | 
j Tape Editing and Splicing. 

i Name . j 

| Address ... | 

| . . . GN31 I 

I Make of Recorder . Model No . ■ 
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Each item is covered appropriately 
in the jacket notes: Dance Of The 
Comedians (Smetana, “The Bartered 
Bride”) — Waltz Of The Flowers 
(Tchaikovsky, ‘The Nutcracker”) — 
Zampa Overture (Herold) — Ritual 
Fire Dance (Falla, “El Amor Brujo”) 
—Overture to Candide (Bernstein) — 
On The Trail (Grofe, “Grand Canyon 
Suite”) — Norwegian Dance No. 2 
(Grieg, Op. 35)—Espana (Chabrier, 
“Spanish Rhapsody”). 

Recommended, particularly if you’re 
looking for some easy-on-the-ear hi-fi 
fare, with lots of orchestral bolour, 
impressive bass and wide dynamic 
range. (W.N.W.) 

★ ★ ★ 

NOCTURNE FOR FOUR- The Lans- 
downe Quartet. Studio 2 series 
(E.M.I.) stereo SCXO 7815. 
Interest: Chamber music lollipops. 
Performance: Very competent. 
Quality: Excellent. 

Stereo: Good spread 1 . 

A reference on the sleeve says this 
disc is one of “the Lansdowne Series’* 
but no further information is given 
as to what the series is or what it 
sets out to accomplish. The Lans¬ 
downe Quartet appears to have been 
specially formed to participate in the 
series, but is obviously more than just 
a scratch group — in fact the* per¬ 
formance is of a high order (although 
not in the same class as the mote 
famous groups recording regularly for 
the big companies). 

Judging from the contents of this 
disc, the Lansdowne series appears 
to be devoted to the lighter type of 
classics. Most of the pieces here are 
of the “lollipop” type, even though 
they originate m the chamber music 
literature. I imagine most people will 
immediately recognise most of 
the tunes, even if they are not aware 
of the names and origins. There is the 
famous “Minuet” by Boccherini; the 
beautiful “Nocturne” by Borodin; 
Mozart’s “Menuetto” from the popu¬ 
lar “Divertimento in D”; Canzon- 
etta” by Mendelssohn; “Serenade” by 
Haydn, which became very well known 
from the “Music in Miniature” radio 
series; “Andante” by Schubert, based 
on the well-known “Rosemunde” 
theme; “Andante Cantabile” by Tchai- 
kowsky (surely everybody knows this 
one); and “Divertimento” bv Mozart, a 
short three-movement work, probably 
included to introduce the listener to 
rather more serious chamber works. 

If this selection is intended as an 
introduction to chamber music, it does 
a good job. Sound quality and stereo 
separation are of a high standard. 
(H.A.T.) 

★ ★ ★ 

BRASS ON THE MARCH. Played 
by the Grand Massed Bands (of 
B.M.C., Fairey, Fodens) conduc¬ 
ted by Harry Mortimer. Mono, 
Columbia 330SX-6121. Also in 
stereo SCXO-6121. 

Interest: Military marches. 
Performance: Vital. 

Quality: Very good mono. 

When I first p it this disc on the 
turntable, I was struck by its appar¬ 
ently limited spread and started to 
check controls before realising that I 
had simply received a mono pressing; 
so completely now does one take stereo 
for granted. But having said this let 
me hasten to add that this is very 


good mono indeed, clean, well bal¬ 
anced and without a trace of ex¬ 
traneous noise. 

Nor do the Grand Massed Bands 
and conductor Harry Mortimer need 
lengthy commendation. Other bands 
may sound as well on occasions but I 
doubt that any could sound better! 
Their 40-minute program on this al¬ 
bum is of marches for marching and 
the selection has a somewhat inter¬ 
national flavour: Under The Double 
Eagle — La Reve Passe — With 
Sword and Lance — The Thin Red 
Line — Fame and Glory — El Aban- 
ico — Old Comrades — National 
Emblem — The Phantom Brigade — 
Nibelungen — Voice Of The Guns — 
On The Quarter Deck. 

The mono pressing is good and if 
the stereo version follows suit, it 
should be a beauty. (W.N.W.) 

★ ★ ★ 

ANYTIME. Robert Maxwell. Stereo, 

Command (Festival) SNDL- 

932.278. Also in mono NDL- 

32.278. 

Interest: Gentle rhythm. 

Performance: Smooth, well played. 

Quality: Completely clean. 

Stereo: Three distinct channels. 

Although the cover motif is <a harp 
and although harpist Robert Maxwell 
receives prior mention in the notes, 
the foundation for the whole presenta¬ 
tion is well played rhythm, concen¬ 
trated in the centre “ghost” channel. 
The melody lead comes from the right 
channel, mostly accordion or 
woodwind. The right channel is largely 
reserved for touches of vibraphone, 
celeste, bells and, of course, the hiarp. 

Smoothly, rhythmically, the group 
wends its way for thirty odd minutes 
through: I’m Gonna Sit Right Down 
And Write Myself A Letter — I’ll 
Never Smile Again — Anytime — 
Smile — Seems Like Old Times — 
Bye, Bye Blues — Sing, Sing, Sing 
— I Can’t Give You Anything But 
Love — Coquette — I’ll Be Seeing 
You — Charmaine — The Sheik Of 
Araby. 

Not sparing the superlatives, Com¬ 
mand point out how their 35 mm mast¬ 
ering technique permitted double 
recording to be used, to get the desired 
balance, without any perceptible loss 
of signal-to-noise ratio. And I must 
agree that the quality is very good 
indeed. If you’re looking for pleasant, 
middle of the road sound, recommend¬ 
ed. (W.N.W.) 

★ ★ ★ 

JERRY MURAD’S HARMONICATS* 

GREATEST HITS. Stereo, CBS 

SBP233462. 

Interest: Harmonicas in orchestra. 

Performance: Impressive. 

Quality: Very good. 

Stereo: Excellent separation. 

I have long had ia high regard for 
the Harmonicats; for the harmony and 
the rhythm they win from their 
humlble instruments. Perhaps this 
observation is a little short of the 
truth because, along with a fairly con¬ 
ventional lead chromatic harmonica, 
they use an <array of its big brothers 
for accompaniment and bass. Further¬ 
more, as this harmonica program pro¬ 
gresses, the instruments are merged 
with other orchestral sound, in iappro- 
priate arrangments by Jerry Murad 
himself and by Teo Macero 


ELECTRONIC 0 KITS 

FOR THE FIRST TIME, A COM¬ 
PLETELY PRE-TESTED PLAY- 
MASTER 116 AND 117 GUITAR 
AMPLIFIER KIT. 

With our method, success is guaran¬ 
teed. We pre-tested each amplifier and 
supply an individual test certificate 
which certifies that the following 
measurements have been carried out. 

1. Power output at clipping point 
(full rms power). 

2. Input sensitivity for maximum 
power output. 

3. Square wave check for stability. 

4. Frequency response. 

5. Hum and noise. 



PURCHASE THIS 



ALL YOU NEED IS A SOLDER¬ 
ING IRON AND LONG NOSED 
PLIERS. 

You solder certain connections 
aided by a simple diagram. 

For Lead and Rhythm 4 x 12 UA, 
MSP. 

For Bass 4 x 21622, MSP. 

Unless requested otherwise, goods 
(fully insured) will be forwarded 
Freight Collect nearest Railway 
Station. 

ORDER FORM 

lo ELECTRONIC KITS 

P.O. Box 48, Thombury, 3071, 
VICTORIA. 

PLEASE SUPPLY (Tick appropriate 
square) 

□ PLAYMASTER 116 (40 watt) 
price $140 inc. sales tax. 

□ PLAYMASTER 117 (60 watt) 
$150 inc. sales tax. 

□ TYPE SE/LG (lead and rhythm) 
$116 inc. sales tax. 

ED TYPE SE/BG (bass guitar) 
$120 inc. sales tax. 

Enclosed Cheque Q M.O. Q 

NAME ... 

ADDRESS .. 

...... State.. 
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From Magnetic Sound Industries 
Peter Clark says: 

“We are the tape specialists 
with the only Akai centre in 
Australia and can offer to every 
Magnetic Sound customer 

AKAI Tape Recorders 

AT WHOLESALE PRICES! 


Whether you are a professional tape 
recorder user or just want top-quality 
tape reproduction for home entertain¬ 
ment—Akai wholesale prices apply at 
both Magnetic Sound City or Parramatta 
stores. That’s just one of the savings— 
see extra Tape Club benefits below. 


You pay the 

wholesale 

price! 

AKAI M8 
for instance, 
retail $593, 
wholesale 
$322 


(plus Sales 
Tax if 
applicable). 


When you buy any tape recorder here you receive . . . 

• Automatic Membership of 

Largest Tape Exchange Club in the world! 

(FREE membership enables you to exchange any tape for 
a new one for the nominal charge of $1 instead of $5- 
$7 initial cost. Compare this with the cost of records 
Over 1.000 tapes to choose from!) 

• 20% off all M.S.I. pre-recorded tapes 
from U.S.A. -cassette or cartridge! 

• 10% off every tape recorder accessory! 

• Best discount for cash or terms anywhere! 

(Why? Because we want you to keep coming back.) 

• Best service —from the tape recorder specialists 
at Mapetic Sound— Sydney and Parramatta! 


387 GEORGE ST., SYDNEY 


1 door 
from Kodak 


29-3371 


PARRAMATTA: 20 Macquarie Street (in Murray Bros. Arcade). 635-0830 


<rne arrangement, the 23-minute 
performance is polished and very well 
recorded — characteristics, I might 
say, of alll the other Harmonicat discs 
I can recall having reviewed. The pro¬ 
gram: Peg O’ My Heart — Bewitched 

— Malaguena — Charmaine — Gal¬ 
loping Comedians — Marie Elena — 
Cherry Pink And Apple Blossom White 

— Yesterday — A Taste Of Honey 

— Diane — The Last Outpost. 

Recommended. (W.N.W.) 

it it it 

THE DAVE CLARK FIVE — and 
the Washington D.C.s. W & G 
Records. Mono WG-25/51G1. 

Interest: Only for Dave Clark de¬ 
votees. 

Performance: Mediocre. 

Quality: Poorly recorded and 
badly pressed. 

In the absence of sleeve-note infor¬ 
mation, one can only speculate about 
the origins of this L.P. My own guess 
is that these tracks were made by a 
Dave Clark group some time before 
the Dave Clark Five, as such, achieved 
their very considerable success, espec¬ 
ially in the US. A. This would, at 
least, explain the dated sound and 
unimaginative production. 

About four of the ten tracks on 
the album have the Dave Clark stamp 
on them but generally these recordings 
would have been second-rate even five 
or six years ago. 

The significance of the guest appear¬ 
ance by the “Washington D.C.s” ( who¬ 
ever they may be) is one other obscure 
aspect of this very poor album. 

The playing time of 22 min¬ 
utes, which would normally arouse 
howls of indignation from me, is »a 
distinct advantage. (T.F.C.) 

★ ★ ★ 

PETER MATZ BRINGS ’EM BACK, 
Project 3 (Festival) stereo SPJL- 
932634. Available in mono. 

Interest: “Oldies” revamped. 
Performance: Fine. 

Quality: First class. 

Stereo: Ditto. 

One might think that a collection 
of tunes from the thirties and early 
forties would appeal mainly to those 
with nostalgic memories of the period. 
However, I venture to suggest that 
with the modern arrangements and 
swinging treatment given them by 
Peter Matz and his orchestra, the 
appeal will be much wider, and any¬ 
body who appreciates big band treat¬ 
ment will enjoy every track on this 
very good disc. As with earlier “Project 
3” discs, the sound quality and stereo 
are extremely realistic. 

There are 12 tracks, entitled: Cana¬ 
dian Sunset—Bei Mir Bist Du Schon— 
Jersey Bounce 1 — Frenesi — Unde¬ 
cided — Heartaches — Chattanooga 
Choo Choo—Song of India—String of 
Pearls—The Music Goes Around and 
Around—Bye Bye Blues—Thanks for 
the Memory. (H.A.T.) 

★ ★ ★ 

RIDE A WHITE HORSE — Sven 
Libaek. Festival. Stereo SFL- 
932627 (also in mono). 

Interest: Film background music. 
Performance: Excellent. 

Quality: Good, clean recording. 
Stereo: Normal separation. 

The problem with many film sound¬ 
tracks is that they make dull albums, 
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since the composer’s first responsibility 
is to create functional music to high¬ 
light the mood and action of the film. 

Despite this basic difficulty, a large 
part of Sven Libaek’s excellent music 
tor the Australian surfing movie, “Ride 
a White Horse,” translates very suc¬ 
cessfully on to record. A few pieces on 
this album (which runs for 41 minutes) 
are a little fragmented but tunes like 
‘Turistus, Turisma,” “Surflocation 
Walkabout” and “Catamaran Waltz” 
make very pleasant listening. 

The sleeve-note refers to the pre¬ 
sence of Don Burrows, George Golla, 
John Sangster and Richard Brooks and, 
as one would expect, they play ex¬ 
tremely well. Sangster and Burrows, in 
particular, contribute some excellent 
solos. It should be mentioned, how¬ 
ever, that the group was completed by 
Mai Cunningham on baritone and flute, 
Ed Gaston on bass and Derek Fair- 
brass, whose crisp and sympathetic 
drumming is one of the outstanding 
features of this fine album. 

The ordinary record-buying public 
should not be deterred by the fact 
that this is a soundtrack recording. It 
certainly deserves to receive parallel 
promotion with the film, both in Aus¬ 
tralia and overseas. (T.F.C.) 

★ ★ * 

OH! THOSE ITALIAN MELODIES. 

George Feyer at the piano. Stereo, 

Universal Record Club SU-844. 

Interest: Piano pleasantry. 

Performance: First rate. 

Quality: Virtually flawless. 

Stereo: Normal. 

I think it would be true to say that, 
whenever I’ve heard George Feyer, he 
has never once failed to please. His 
arrangements are always interesting 
without being overdone and his play¬ 
ing is characterised by phrasing which 
is both appropriate and precise. 

On this record, backed with an 
orchestral group, he strings together 
14 Italian melodies, banded so that 
you can select them, but with musical 
bridges so that the 35-minute program 
is virtually continuous except for the 
change between sides: Quando, 
Quando, Quando — Arrivederci Roma 

— Ciao Ciao Bambina -— Chiribiri- 
bin — Volare — Romantica — Anna 

— A1 Di La — Come Prima — La 
Dolce Vita — Come Back To Sor¬ 
rento — Guaglione — Anema E Core 

— Summertime In Venice — Funi¬ 
culi Funicula—O Sole Mio. 

Very, very, pleasant. (W.N.W.). 

★ ★ ★ 

SATURDAY NIGHT AT MICKEY 

FINN’S. Stereo, RCA SL-101773. 

Also in mono L-10I773. 

Interest: Rollicking old - world 

sound. 

Performance: Infectious. 

Quality: Hi-Fi fare. 

Stereo: The best. 

The notes introduce Mickey and 
Fred Finn and their ensemble of 
strangely named musicians as the 
group who struck success in a con¬ 
verted warehouse in San Diego, did a 
successful television series, moved into 
Caesar’s Palace in Las Vegas and then 
into the Cocoianut Grove in the Am¬ 
bassador’s Hotel. The group, inciden¬ 
tally, includes “The Flying Dutch¬ 
man,” banjoist; “Dimples” Bobby Jen¬ 
sen, trumpet; Owen Lienhard, trom¬ 


bone; Spider Marillo, percussion; 
Stormy Gormley, cello and tuba; The 
Dapper Four and The Men of the 
San Diego Hillcrest Philharmonic 
Association. 

With a group like that, their pro¬ 
gram could hardily be anything other 
than what it turns out to be: Twenty- 
nine minutes of uninhibited, toe-tap- 
ping musical fun, in which the audi¬ 
ence sings along, yells, whistles and 
claps, and very obviously enjoys itself 
immensely. With honky-tonk, percus¬ 
sion, trumpet, trombone, tuba, chorus 
and a fantastic banjo, the group reels 
off elements of jazz, vaudeville, music 
hall, gay twenties and sing-a-long. 

You’ll enjoy listening to it, and it’s 
ready-made for the job if you want 
to run a half-hour of infectious musi¬ 
cal noise behind your next party! 

Despite the fact that it’s an on-the- 
spot recording, the quality and stereo 
is quite outstanding with the audience 
reaction reproduced just as faithfully 
as the basic entertainment. Well worth 
a hearing. (W.N.W.). 

★ ★ ★ 

THE SOUNDS OF STEPHEN FOS¬ 
TER. Eric Roger’s Chorale and 
Orchestra. Mono, World Record 
Club S/T 4312. 

Interest: Stephen Foster melodies. 
Performance: Very good. 

Quality: Outstanding mono. 

My first reaction to this release 
from the World Record Club was to 
commend them for the attention given 
to jacket notes — all too frequently 
omitted, skimped or pointless on other 
economy labels. Here the entire back 
of the jacket is given to a matter-of- 
fact biography of Stephen Foster, with 
appropriate mention of the songs fea¬ 
tured. 

The performance by the Eric 
Rogers orchestra and chorale is pre¬ 
cise and well balanced with appropri¬ 
ate variation in the treatment accord¬ 
ed the different numbers. To list them 
is to emphasise the universal appeal 
of Stephen Foster’s music: Camptown 
Races — Oh, Susannah—Massa’s In 
De Cold, Cold Ground — Old Folks 
At Home — Beautiful Dreamer — 
Old Kentucky Home — Ring De 
Banjo — I Dream Of Jeannie — Old 
Dog Trey — Stephen Foster Rhap¬ 
sody: Old Black Joe. 

The quality of the recording is quite 
outstanding for a mono disc. The level 
is quite high but unmarred by the 
slightest hint of overload distortion; 
and surface noise never gets a look in. 

A good one. (W.N.W.). 

★ ★ ★ 

CARL FREI CONCERT ORGAN. 
Medley of music arranged by Carl 
Frei. Stereo, Decca SKLA-474I. 
Interest: Old-time dance organ. 
Performance: Mechanical — lite¬ 
rally! 

Quality; Very good. 

Stereo: Excellent. 

Originally built in 1910 by Carl 
Frei as a keyless dance organ, the 
instrument featured here was redis¬ 
covered by his son in 1962 in a farm 
shed in Pinneberg. Scarcely recognis¬ 
able as an organ, the truckload of 
parts was ultimately purchased by 
George Cushing of Norfolk and re¬ 
built and re-styled into its present 
form. 

The 500 pipes and 18 registers plus 


If you want 

STEREO 

EQUIPMENT 

You'll deal better with 

H. B. RADIO SALES 


MARCH SPECIALS 


TRIO TK150E AMPLIFIER and 

two Goodmans Twin-Axiom 10 
Speakers. 3 cubic ft Cab¬ 
inets. Teak.$226.40 

PEAK PRM40.B. Two Wharfedale 
Golden lOin Speakers in R.2 Cab¬ 
inets. Teak.$236.00 

D.P. SLIMLINE enclosure to suit 
lOin and 12in speakers $18.50 
Cabinet Kit only .. .. $10.50 

MAGNA VOX or ROLA design 
slimline cabinet with 8 W.R. (V.C. 
15, 8 or 3 ohms) or 8 CMX 
speaker fitted .. .... .. $26.50 

Cabinet Kit only. $10.50 

MAGNA VOX 12 W.R. and 3 T.C. 
Tweeter with Crossover network 
in 3 C.F. cabinet; £ material $41.00 
GOODMANS design 3 CF Cabinet 
and Twin-axiom 10 speaker, iin 

material. $54.00 

Cabinet Kit and Speaker . $44.20 
WHARFEDALE design, 3 CF 
cabinet (R3) fin material and Gol¬ 
den 10 speaker. $57.00 

Cabinet Kit and Golden 10 

Speaker .. ..$47.00 

Special quotes for other 
Wharfedale or Goodman speakers. 

Available in Maple , Walnut 
or Rosewood colours . Teak 
veneer $1 extra for Slimline and 
Bookshelf models, $3.00 extra 
for others. 


PLAYMASTER Bookshelf Speaker 
System. Complete, $30. 
Cabinet kit only $7. 

All other parts, including speakers, 
inner bond, etc., $15.40. 
MULLARD Mini BS Unit. 

Kit of parts, including Cabinet, 
made and polished, speakers, inner- 
bond and condenser, $21.50. 
Unit complete, $25. 
PLAYMASTER Super Bookshelf 
System. Complete, $40.50. 
Cabinet kit only $10.50. 

All other parts, including speakers, 
inner bond, etc., $25.00. 

Teak, $1.00 extra. 


Poataae. N.s.w.. *1.00: Qto.. vie.. 
»a«.. *1.40: other States. $2.00. 

SPECIAL QUOTES 


For Complete Sets Based On 
LEAK — MAXAMP — PEAK 
— PIONEER — QUAD — 
SANSUI — STAR — TRIO. 


Write for Stereo Catalogue 


H. B. RADIO SALES 


Manufacturers of Quality Radio and 
Radio Furniture for 36 years 

103-105 Catherine Street, 
LEICHHARDT, SYDNEY 

Telephone 55-5580 
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NEW All TRANSISTOR STEREO AMPLIFIER 
ULTIMATE INDESKD-LONS DEPENDABILITY 


MODEL 
C 200 


$98.00 

Freight Extra 


POWER OUTPUT: 12 watts per channel R.M.S. (24 watts total). 

FREQUENCY RESPONSE: From 20 cycles to 20,000 cycles plus/minus ldb. 
HARMONIC DISTORTION: Less than 1 per cent. 

HUM AND NOISE: Aux. 70db Mae. 50db. 

INPUT SENSITIVITY: Mag. 3mv. tape head 3mv., Aux. 150mv, Tuner 150mv. 
EQUALIZER: Mag. R1AA, Tape hd. NARTB. 

TONE CONTROL: Bass 50c/s plus/minus 12db. Treble lOkc/s plus/minus 12db. 
LOUDNESS CONTROL: 50c/s plus 12db. 

RUMBLE FILTER: 50c/s minus 8db. 

DIMENSIONS: 13 3/8in wide, 4 l/8in high by lOin deep. 


PROVISION FOR STEREO HEADPHONES WITH SPEAKER-HEADPHONE SWITCH. MOUNTED IN OILED WALNUT TIMBER CABINET 
Hie above C200 amplifier supplied with the new Garrard 60 MK 11 changer with cue control and fitted with Sonatonc 9TA ceramic cartridge 
and diamond stylus and two Magnavox 8WR or 10WR high fidelity dual cone speakers. 


$1 82.00 Freight extra. 


HI-FI STEREO E0WPMENT BY CLASSIC 

Based on the R. & H. Playmaster 118 and 101 Amplifiers with these added features: 


• Loudness control giving bass boost at low volume. 

• Scratch Filter. 

• Provision for tape recorder with separate record-play switch. 


• Calibrated dial available for all ^States showing main stations 
larger type. 

• Fully guaranteed. 


SPECIFICATIONS COMMON TO BOTH UNITS 

• Inbuilt high gain tuner with a frequency coverage of 530 to 1,600 K.C. • EM84 tuning indicator giving accurate tuning with ease. • Two 
channel tone control stage with separate bass and treble controls. • Input facilities with switching for pick-up and stereo or mono tape recorder 
for record or play back. • Chassis is Plated and mounted in attractive and durable metal case finished in grey with control panel in black and 
silver with matching knobs. • Valves used :—4 6GW8. 12AX7 or 12AU7, 6AN7, 6N8, EM84 and 2 210 diodes. Dimensions ISVi” x 5W’ x 11 . 

101 UNIT WITH TUNER 

• Output 11 watts per channel (22 watts). 

• Incorporating Ferguson type O.P. 447 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 cycles. 

$119.50 (£59/15/-). 

101 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 60 MK II changer fitted with Sonatone 9TA ceramic cartridge and 
diamond stylus and two Rola 12PX 12in speakers or two Philips 9710 
dual cone Hi-Fi 8in speakers. 


118 UNIT WITH TUNER 

• Output 8 watts per channel (16 watts). 

• Incorporating Ferguson type O.P. 412 grain oriented output trans¬ 
formers giving a frequency response of 20 to 30,000 eyelet. 

5115.50 (£57 15/). 

118 AMPLIFIER WITH GARRARD CHANGER. 

AND HI-FI SPEAKERS 

Type 50 MK II changer fitted with 9TA Sonatone ceramic cartridge and 

diamond stylus and two Magnavox 8WR or Rola 8CM. 8in HI-FI 
speakers. 


5172.00 


FREIGHT EXTRA. 


5206.00 


NEW AMPLIFIERS AND TUNERS BASED ON THE 
PLAYMASTER 106 AND 107 


107 AMPLIFIER AND 
TUNER 
$79.50 

FREIGHT IXTRA 


107 AMPLIFIES 

• Output 5 watts per 
channel (10 watts). 
Ferguson output trans. 
formers with 8 re¬ 
sponse of 30 to 20,000 
cycles. 

• Valves used: 

6AN7, 6N8, 2— 

12AT7# 2—6BQ5, and 
6CA4 rectifier. 



106 AMPLIFIER AND 
TUNER 
$104.00 

FREIGHT IXTNA 


SPECIFICATION# COMMON TO BOTH UNITS 

• Inbuilt high-gain tuner with a frequency coverage of 530 to 1.600KC. 

• Two-channel tone control stage with separate bass and treble controls. 

• Switching facilities for pick-up and stereo or mono tape recorder for record or play-back. 

• Loudness control giving bass boost at low volume. 

• Chassis plated and mounted in attractive metal case finished in grey with control 

B anel in silver and black with matching knobs and switches. 

'intensions: 13Vi in x 5V<1 n x llin. 

• Fully guaranteed. 

THI ABOVI AMPLIFIERS SUPPLIED WITH THE NEW GARRARD 1,000 CHANGER WITH RONETTE CARTRIDGE AND 

TWO MAGNAVOX 8WR OR ROLA BCMX HI-FI SPEAKERS 

106 — $149.25 


1M AMPLIFIER 

• Output 8 watt* per 
channel (16 watta). Fer¬ 
guson grain oriented out¬ 
put transformers with a 
response of 20 to 30,000 
cycles. 

• EM84 tuning indicator. 

• Valve* used 6AN7 6N8. 

12AU7 or 12AX7. 4 — 

6GW8 and 2 — 0A210 
rectifier*. 


107 — $124.75 


FREIGHT EXTRA 


CLASSIC RADIO 

245 PARRAMATTA ROAD, HABERFIELD, N.S.W. PHONE 71 2145 
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percussion add up to quite an impos¬ 
ing instrument in its class and 1 the 
record itself is an excellent sound 
documentary of this type of instru¬ 
ment. As such, it will doubtless inte¬ 
rest enthusiasts, collectors and the 
merely curious but the punched card 
cum pneumatically executed music is 
far too mechanical to have much appeal 
in its own right to the average ear 

Without separate banding, the organ 
churns its relentless wtay through thir¬ 
teen titles, including ‘Ter Aspera Ad 
Astre,” “Blaze Away,” “Flemish Sere¬ 
nade” and “The Trumpeter.” 

Remembering the two Mortier organ 
recordings reviewed some time ago, 
there seems to be quite an interest 

overseas in these early European dance 
and fairground organs but I can’t ima¬ 
gine anyone but a dedicated enthu¬ 
siast wanting more than one example 

in his collection. This could be it! 
(W.N.W.). 

★ ★ ★ 

ROBERT GOULET. HOLLYWOOD 
MON AMOUR. Great Love Songs 
From The Movies. Stereo, CBS 
SBP233457. 

Interest: Hollywood’s better songs. 
Performance: Robust, convincing. 
Quality: Normal. 

Stereo: Normal. 

After so many years, during which 
the grooves and the air waves have 
been so filled with fourth-rate vocal¬ 
ists and all manner of gimmicked 
sound, it is refreshing to hear some¬ 
one in the “old-fashioned” mould, who 
is prepared to present his numbers 
in a forthright manner and with the 
ability to invest them so capably with 
the appropriate emotions. Notable also 
is Robert Goulet’s ability to work with 
a large orchestra, though there were 
occasions when I would have been 
happier if the orchestra had been toned 
down a little. 

The program is built around love 
songs from the movies: A Man And A 
Woman — A Time For Love — The 
Second Time Around —a- This Year 
— Invitation — The Exodus Song ^ 
Laura — Somewhere My Love — Mon 
Amour—Days Of Love—Temptation. 

Well worth a hearing. (W.N.W.) 

★ ★ ★ 

DUMBARTON OAKS. The Beers 
Family. CBS Stereo SBP 233449. 

Interest: Folk singers. 

Performance: Authentic. 

Quality: Excellent. 

Stereo: Wide separation. 

Anybody suffering from a surfeit of 
the slick professionalism projected by 
most American folk singing groups 
may find the performance of the Beers 
family just the antidote they require 
to restore their faith in the folk singing 
movement. This group apparently 
comes from a district where the old 
forms of folk music have been pre¬ 
served, and thus they have first-hand 
knowledge of the styles of playing and 
singing and the old instruments used. 
In the sleeve note, Robert Beers says: 
“We have employed dozens of obscure 
techniques, including the strange ‘Ten¬ 
nessee’ fiddle bow, the straws, limber- 
jacks and the now extinct modal fiddle 
tunings with which much of the music 
was played.” The foregoing should 
be sufficient indication that this is not 
just another folk group, but a revival 
of almost forgotten traditions. 


The range of their material covers 
nearly three centuries, from old 
colonial songs to modern compositions 
by themselves and their friends. The 
modern songs are right in line with 
the songs of the past in both style and 
presentation. Titles are: The Black 
Haired Lass — My Love Loves — 
The Peg Leg Weaver — The Golden 
Skein — The High Wind That Blew 
the Low Post Down — The House 
Carpenter — Haste to the Wedding 

— The Maid on the Little San Croix— 
In My Garden Grows Plenty oif Thyme 

— The Green Fields of America — 
All On a Gorm’l Day — Time Passes 

— The Bachelor Boy — The Lone¬ 
some Dove — The Lamplighter’s Horn¬ 
pipe — Dumbarton Oaks. The group 
shows considerable natural ability in 
presenting this program, even though 
the professional gloss is absent. 
(H.A.T.) 

★ ★ ★ 

THE BEST OF JOHN GARY. John 
Gary, vocalist. RCA Dynagroove, 
stereo LSP-3730. Available in 
mono. 

Interest: Popular singer. 
Performance: Very listenable. 
Quality: Varies — fair to excel- 
l&t. 

Stereo: Normal. 

John Gary’s lightly soaring tenor 
voice is as easy to listen to as any 
I know, while his exceptional three- 
octave range adds that extra touch of 
interest to lift his discs above the 
ordinary. Some measure of his popu¬ 
larity may be gained from the fact 
that he has had more than a dozen 
discs issued in the past few years. This 
present record consists of re-issues of 
tracks selected from these earlier re¬ 
leases. Not surprisingly, it is something 
of a mixed bag, comprising evergreens, 
Latin American, Irish corn, folk, coun¬ 
try and western and Tin Pan Alley. 

The selection comprises: Danny Boy 
—-If — Fanny — Ashamed ~ My 
Foolish Heart — Sunrise, Sunset — 
Georgia on My Mind — Winter Won¬ 
derland — Unchained Melody — A 
Little Bit of Heavefi — Cockles and 
Mussells — I Left My Heart in San 
Francisco. Some variation in sound 
quality is evident, ranging from fairly 
good to excellent. In every case, the 
supporting artists make ia worthwhile 
contribution. John Gary fans who 
already have some of his records will 
probably find too much overlap to 
make this one worthwhile, but if you 
like the popular singer and have not 
as yet added a disc to your collection, 
this one should fill the bill admirably. 
(H.A.T.) 

★ ★ ★ 

OPERA AND OPERETTA FAV¬ 
OURITES. Jeanette MacDonald. 
Mono, RCA Collectors’ Re-issue 
LM-2908. 

Interest: Film, star in opera. 
Performance: Capable. 

Quality: Restricted but clean. 

To the generation which was young 
when she was young, the name of 
Jeanette MacDonald calls up that of 
Nelson Eddy and their memorable 
association in films and on record. 
But this album is a reminder that 
Jeanette MacDonald had a strong de¬ 
sire to succeed as an operatic soprano 
and, in fact, did well enough to win 
praise from the critics of the day and 
from such a notable figure as Lotte 
Lehmann. 




COMPLETE HI-FI 
RADIOGRAM-TAPE 
RECORDER 
ALL IN ONE 


MODEL TR9 



AS AN AMPLIFIER . . . 

• Frequency response, 20- 


20000 cps. 

• 7 Waffs RMS. oufpuf per 
channel. 

• Distortion less than *25% 

• Separate treble and bass 
controls. 

AS A RADIO . . . 

• Being fully transistor¬ 
ised, can be switched on 
all day at full output with¬ 
out heat problems. Pro¬ 
gram can be recorded on 
tape without any external 
connections. 

AS A TAPE RECORDER . . 

• Freq. response 30-18000 
cps. 

• 3 speeds. Meter level 
indicator. 

• Push button operation. 

• Superimposing. 

PRICES: 

2 track mono, $159.00 
4 track mono, $169.00 
4 track stereo, $230.00 
RADIO TUNER CAN BE FITTED 
TO ANY OF THE ABOVE 
MODELS FOR $26.00 EXTRA. 

TAPE DECKS 

for the home constructor. 
COLLARO (Magnavox) tape 
decks complete with record/ 
play and speed change 
switch wafers fitted . . . 

2 tracks, $48. 4 tracks, $55. 
SPECIAL LOW IMPEDANCE 
HEADS for transistorised tape 
amplifier circuits (Mullard) avail¬ 
able). 

CLASSIC TAPE RECORDERS 

93B LIVERPOOL ROAD, 
SUMMER HILL, N.S.W. 

Telephone 79-2618 
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For further information on these products send this coupon to your Goldring office. 

Q G99 Transcription unit 0 Goldring ‘800' cartridge 0 Lenco P77 Transcription arm. 

name..:. 4 ,.. 

ADDRESS STATE 


Stereo equipment 

Only Goldring have it this good 


TECHNICAL SPECIFICATION 
Overall length of pick-up arm 330 mm. (13"). Diameter of 
pedestal 34 mm. (1.34"). Overall height with screening can 
150 mm. (5.9"). 

Maximum height adjustment 30 mm. (1.18"). Tracking 
length (turntable spindle to pedestal spindle) 210 mm. 
(8.27"). Stylus overhang 17.1 mm. (0.67"). Maximum ad- 


Lenco P77 precision 
Multi-Plane Transcription Arm 


justment of Stylus position 10 mm. (0.39"). Offset angle 
23° 12'. Tracking error =fc 0.8°. Length of cable 1.10 m. 
(43"), Capacity (plug-in shell to amplifier input) 160 pF. 
Moment of inertia (without cartridge) 148 grs. 2 /mm. Low 
frequency resonance with cartridge of compliance 5 x 10~ 6 
cms./dyne=10 c/s. 


G99 Transcription Unit 

For enthusiasts requiring a unit of high transcription 
quality, but wishing to use a transcription arm of their 
own choice. Features an 8-lb. non-magnetic, diecast, 
dynamically balanced turntable—fully variable speeds—a 
vertical drive system and a neon-lit stroboscope. 

Wow and flutter is less than 0.2%—rumble and hum are 
negligible. Turntable speed variation is less than 1% for 
13% mains voltage change. 


Goldring 

‘800’ free field 
Stereo Cartridge 

In this cartridge a very lightweight tube of magnetic 
material lies in a ‘free field’ generated by a fixed source 
coupled to a low mass diamond point. It features low 
mechanical impedance (tracks at 1 to 3 grams), screening 
from external hum fields, gold-plated contacts. Stylus is 
replaceable. Rivals finest in the world. 

From the ever-widening range of hi-fi equipment available 
from Goldring. 
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GOLDRING ENGINEERING (AUSTRALASIA) PTY. LTD. 

N.S.W.: 443 Kent Street, Sydney. 29-1275/6/7. 

VIC.: 368 Little Bourke Street, Melbourne. 67-1197. WA: 91 Hay Street, Subiaco, Perth. 8-4988. 

QLD.: 235 Edward Street, Brisbane. 2-3247. S.A.: 77 Wright Street, Adelaide. 51-5117. 


From the ever-widening range of hi-fi equipment available from Goldring 
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the technical difficulty involved, but 
by the subtle way in which it can 
compromise the composer’s intention. 
In one illustration, he shows how 
transposing down changes a sparkling 
brook into a sluggish stream; in an¬ 
other, how transposing up changes a 
blacksmith into a mere tinsmith! 

If you don’t have this record, 
and especially if you’ve never heard 
it, don’t miss it at the Encore price. 
(W.N.W.) 

In Brief . . . 

VIOLINO TZIGANO. Kotaro Hara 
and his Tokio Sextet Calendar 
(Festival) Stereo SR66-9,346. 

Japanese performers have previously 
demonstrated their ability to present 
first-class versions of all forms of 
Western music, from symphonic to 
rock. This disc features middle-of-the- 
road music, comprising popular tunes 
of the type usually found in the reper¬ 
toires of Palm Court-type orchestras, 
some of which have become classics 
in their own way: Violino Tzigano — 
La Rosita — Nostalgias — Eine 
Nacht iij Monto Carlo — Oonfesion 
—Hear My Song, Violetta — Isle of 
Capri — Gypsy Lament — La Pa- 
loma — Music Box Tango — Twi¬ 
light — Ole Guapo. These are all 
played in most pleasing fashion by 
the orchestra and with a fine beat for 
dancing in the various ballroom styles. 
Sound quality is well worthy of an 
“excellent” label, and at the Calendar 
price I can recommend this disc as a 
special bargain. (H.A.T.) 

★ ★ ★ 

THE MOOD IS MISTY. Michael and 
David, pianos with the Sentimen¬ 
tal Strings. World Record Club 
Stereo S/T 4307. 

Mood music in sentimental vein is 
played here in dreamy fashion by 
two young pianists identified on the 
sleeve only as Michael and David. A 
soft cushion of background support is 
provided by a string orchestra. The 
titles, some well known, others not, 
are: Misty — It Can’t Be wrong — 
An Affair to Remember — Something 
Wonderful — Love is Here to Stay — 
Love Letters — The Mood Is Misty — 
I’ll Walk Alone — My Funny Valen¬ 
tine — Always on My Mind -— When 
I Fall in Love. Technically, the disc 
has no noticeable faults. (H.A.T.) 


iiiiiiimiiiiHiiiiMiiiimitiitmiiiiiiiiiiiHitiiiiiiniiiiiiiiiiimiiiiiiiiiiiiiMiiuiiiiiiiiiiiiiiiuiiiiiiiiiiiiniiiiiuii 


This 45-minute propram reveals a 
voice notable for its range and cer¬ 
tainty of pitch, but lacking in variety 
and dynamics — unless perchance this 
is the fault of the recording facilities 
available during the relevant period, 
1939-1946. Certainly the orchestra 
sounds very remote, leaving the entire 
task to the soloist. 

The tracks: Juliet’s Waltz Song 
(“Romeo and Juliet,” Gounod) — The 
King Of Thule, Jewel Song (“Faust,” 
Gounod) — Ever Since Tlie Day 
(“Louise,” Charpentier) — One Fine 
Day (“Madame Butterfly,” Puccini)— 
My Name Is Mimi (“La Boheme,” 
Puccini) — Open Thy Heart (Bizet) 
—The Maids Of Cadiz (Delibes) — 
Romany Life (“The Fortune Teller,” 
Herbert Smith) — They Didn’t Be¬ 
lieve Me (Kern-Rourke) — Smoke Gets 
In Your Eyes (Kern-Rourke) — 
Donkey Serenade (Friml-Stothart). 
Gianina Mia (Friml-Haryach). Historic 
cum nostalgic only (W.N.W.) 

★ ★ ★ 

THE UNASHAMED ACCOMPAN¬ 
IST. Gerald Moore. Mono, HMV 

(Encore Series) OELP-9301. 

Interest: Discussion of accom¬ 
paniment. 

Performance: Absorbing. 

Quality: Excellent. 

Many years, ago, when I acquired 
a copy of th© original H.M.V. release, 
it was this record which, perhaps more 
than any other, I would bring out for 
the benefit of visitors. Fortunately, the 
majority of them appeared to enjoy it 
as much as I had done! 

Gerald Moore, perhaps the most 
notable of all accompanists to date, 
and an excellent raconteur into the 
bargain, draws on his wealth of ex¬ 
perience to instruct, to illustrate and 
to amuse. He explains the role of an 
accompanist as one member of a duet 
and goes on to show how the piano 
is used by all the great composers to 
paint pictures in music to fit the words 
of the particular song. He discusses 
mood and atmosphere and mentions 
the special responsibility that the 
accompanist has to familiarise him¬ 
self with songs sung in a foreign 
language. 

Two other subjects whfch are dis¬ 
cussed at length are balance and trans¬ 
position and Gerald Moore ex¬ 
presses his great reservations about 
the latter, not so much by reason of 

Popular Jazz 

THE BEST OF SATCHMO — Louis 

Armstrong. Calendar (Festival). 

Mono R66-344. 

Interest: Armstrong re-issues 

1938-1958. 

Performance: Excellent. 

Quality: Adequate sound. 

My one major complaint about the 
Calendar label is the total absence of 
sleeve-note information. Prospective 
purchasers of this splendid re-issue set 
may, therefore, find the following in¬ 
formation useful: “Ain’t Misbehavin’’ 
and “Baby Won’t You Please Come 
Home” were recorded in 1938 and 
1939 respectively; “Muskrat Ramble” 
in 1947 at the famous Symphony Hall 
Concert; “Blueberry Hill,” “A Kiss To 
Build A Dream On” and “Listen To 
The Mockingbird” in 1949-1952 with 
the orchestras of Gordon Jenkins and 
Sy Oliver; “Basin Street Blues” and 


“Struttin’ With Some Barbecue” in 
1954; “Dear Old Southland,” “Some 
Of These Days” and “I Can’t Give 
You Anything But Love” at the 
Musical Autobiography sessions of 
1956-1957; and “Shadrack” at a 1958 
session with Sy Oliver’s orchestra. Nine 
of the 12 tracks have vocals by Arm¬ 
strong. 

For close on 50 years, Louis Arm¬ 
strong has been producing magnificent 
jazz and very few of his records, vocal 
or instrumental, have failed to give 
me a tremendous amount of pleasure. 
While the title of this particular 
album is something of an exaggeration, 
it is, nevertheless, an excellent cross- 
section of his playing and singing in 
the 1950s, a period which I personally 
rate considerably higher than many 
critics- 

While Armstrong naturally domin- 





ELECTRONICS 
(STEREO) PTY. LTD 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

•Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 


A NEW SOLID STATE STEREO AMPLIFIER/ 
RECEIVER —WITH AM/FM TUNERS — 

The Sound Model SRQ-242X is a completely 
transistorised high quality tuner/stereo 
amplifier with a frequency response of 30- 
20.000 Hz. ± 2 dB. and an input sensitivity 
of 3 mV. for magnetic cartridges. Sens, for 
ceramic/crystal cartridges is 50 mV. and 
200 mV. for the aux. input. Output is 20 
watts IHFM or 8 watts R.M.S. in each 
channel. The circuit contains 23 transistors 
and 22 diodes and rectifiers. Provision is 
made for stereo headphones — a loudness 
control and scratch filter are standard. All 
normal controls one expects in 
a high-quality stereo amplifier. <£"1/1(1 
Encel price including Sales Tax l*t© 


FAMOUS “WEARITE” TAPE DECKS 

Model 6G stereo four track •Wearite" tape 
decks are again available for only $159. 
Three heads, three speeds, three motors. A 
professional tape recorder can 
now be constructed for a mod¬ 
est outlay. Including Sales Tax 


$159 


IMPROVE STANDARDS WHEN RECORDING 
. . . DEMAGNETISE! 

Two types of tape head demagnetiser are 
available ... a single probe priced at 
$3.90 and the double probe at only $3.40. 
Both prices include Sales Tax. Recording 
heads may be demagnetised in 
a few seconds and tapes im- <£0 /[A 
proved considerably. From ..... yv.4U 


SPECIAL ENCEL OFFER ON 
GARRARD TURNTABLES COMPLETE WITH 
MAGNETIC CARTRIDGES! 

GARRARD LAB 80—with a 
Micro 3000/5. Lux T-15-M7B 

or an ADC-770 magnetic $104.50 

GARRARD AT/60 Mk. II—with 
a Micro magnetic cartridge &CQ Cfi 
or the ADC-770 . 

GARRARD SP25—with a 

Micro magnetic cartridge or <fcCC CA 

the ADC-770 . 

IMPORTANT: All cartridges have diamond 
stylii and the Encel price includes sales 
tax. 


NEW STOCKS OF PIEZO MICROPHONES 

Although extremely small in physical dimen¬ 
sions the Piezo DX75 is an excellent 
dynamic microphone and is Ideal for use 
with any tape recording system. Dual imped¬ 
ance — 50 ohms and 50 H ohms. Sup¬ 
plied with a desk stand. Encel 

price including Sales Tax is $6.90 


TAPE ON TOSHIBA! 

All models of the well known Toshiba re¬ 
corders are available at Encel stereo centres 
in Melbourne and Sydney. As with all 
Encel merchandise value for money is out¬ 
standing . . be sure to get an Encel price 

before you make your purchase. 
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Taiullieni 


The popular 
Tandberg “Series 12” 


and the new 
Tandberg Model 


6X! 


The name Tandberg is synonymous with precision engineering, 
completely natural sound reproduction and advanced tape 
recording technology. The “Series 12” has already established 
an enviable reputation as a completely self-contained stereo 
system; the new Model 6X Stereo Tape Recorder has been de¬ 
veloped with the perfectionist in mind. Nothing has been spared 
to make the 6X the most effective, efficient and versatile tape 
recorder available in the world today. Both models proudly carry 
the Tandberg name. 



The new 

Tandberg 6X Stereo 
Tape Recorder 

This versatile professional-quality stereo 
tape deck features a new bias head for 
guaranteed frequency response and un¬ 
beatable signal-to-noise characteristics. 
At 7V2 i.p.s. the signal-to-noise figure 
is an astounding 62 dB.! Frequency 
response is 20-25,000 Hz. at 7V2 i.p.s., 
a centre channel amplifier permits 
simultaneous playback of two tracks to 
mono ’phones. Monitoring is possible 
both “on” and “off” the tape as well as 
“sound on sound”. Ask for complete 
specifications at your favourite audio 
store. 


The proven 
Tandberg “Series 12’ 
Stereo System 

Completely solid state, the “Series 12” 
incorporates twin ten-watt R.M.S. stereo 
amplifiers, two built-in wide-range 
speakers, sensitivity for radjo tuners 
and ceramic/crystal cartridges, concen¬ 
tric volume controls and twin electronic 
beam indicators for positive control of 
recording level. At 7V2 i.p.s., frequency 
response is 40-20,000 Hz. Signal to 
noise is 55 dB. This fine recorder is the 
most advanced self-contained stereo 
recorder yet released by Tandberg and 
may be used with confidence as the 
heart of a complete high-fidelity stereo 
system. 



Australian National! Distributors: 



Head Office: 28 Elizabeth St., Melbourne, Vic. Tel. 63 8101* 
Sydney Office: 22 Ridge St., North Sydney, N.S.W. Tel. 929 6816 
Canberra Office: 31-33 London Circuit, Canberra City, A.C.T. 


INTERSTATE REPRESENTATIVES: 

N.T.: Pfitzner’s Music House, Smith Street, Darwin. Tel. 3801 
Q’land: Sydney G. Hughes, 154-158 Arthur St., New Farm, Brisbane. Tel. 581422 
S.A.: Eilco Sales Pty. Ltd., 7-9 Osmond Terrace, Norwood, S.A. T6I. 63 4844 
Tas.: K. W. McCulloch Pty. Ltd., 109 York Street, Launceston. Tel. 2 5322 
W.A.: Athol M. Hill, 613-615 Wellington Street, Perth. Tel. 21 7861 
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changes in personnel). The tunes, 
however, are hackneyed (“Jazz Me 
Blues,” “South Rampart,” “Hindus¬ 
tan,” etc.) and the album is distin¬ 
guished by quite the worst version 
of “Bugle Call Rag” I have ever heard. 

This, then, is the sort of commercial 
Dixieland jazz you can hear at the 
tourist spots in New Orleans. Britain, 
too, abounded with enthusiastic but 
completely forgettable bands like this 
during the “trad boom.” 

The sleeve-note, incidentally, is en¬ 
tertaining. It begins: “Pete Fountain is 
the licorice stick man ...” Enough 
said. (T.F.C.) 

★ ★ ★ 

THINGS AIN’T WHAT THEY USED 
TO BE — Johnny Hodges and 
Re* Stewart. RCA Vintage Series. 
Mono LPV 533. 

Interest: Ellington small groups 
1940-41. 

Performance: Indispensable re¬ 
issue. 

Quality: Expertly remastered. 

This album contains 16 tracks, dating 
from 1940-41, by two small Ellington 
groups under the leadership of Johnny 
Hodges and Rex Stewart (who, un¬ 
happily, died in September of last year). 
They share common personnel in 
Ellington himself, Lawrence Bilown, 
.Harry Carney, Jimmy Blanton and 
Sonny Greer. Cootie Williams plays 
on five and Ray Nance on three of the 
eight Hodges tracks; the Stewart group 
is completed by Ben Webster. 

The Hodges’ sides are completely re¬ 
presentative of his poised and polished 


ates the album, there are good solos 
from musicians like Jack Teagarden, 
Billy Kyle, Cutty Cutshall and 
Trummy Young. 

Most Armstrong collectors will 
already possess the majority of these 
tracks on other albums. But for the 
newcomer to jazz — or indeed for 
anyone with the slightest interest in 
Louis Armstrong — this L.P. is a 
remarkably fine purchase, especially in 
view of the reasonable playing-time (41 
minutes) and low cost. Highly recom¬ 
mended (T.F.C.). 

★ Ar ★ 

PETE FOUNTAIN. W. and G. Rec¬ 
ords. Stereo WG-S-25/5085 (also 
in mono). 

Interest: Commercial Dixieland. 
Performance: Fair. 

Quality: Excessive surface noise. 
Stereo: Inadequate separation. 

I have been unable to trace the 
recording dates or the personnel of 
this Pete Fountain group, but I would 
guess that these tracks were made 
some five years ago. 

I have never really considered Foun¬ 
tain to be a jazz musician. Like his 
fellow New Orleans entrepreneur, Al 
Hirt, his playing has great technical 
facility but little feeling or commit¬ 
ment. 

This album, which plays for only 
30 minutes, presents Fountain in an 
orthodox and generally competent 
Dixieland setting. The first (and much 
better) side was a studio recording 
while the other four tracks were 
made “live” (with, I think, some 

Jazz Australia 

JAZZ AUSTRALIA — Don Burrows, 
Bernie McGann, Judy Bailey, 
John Sangster. CBS. Stereo SBP 
233450. 

Interest: Australian modern jazz. 
Performance: On the whole, very 
x successful. 

Quality: Adequate. 

Stereo: Normal separation. 

This important album, which was 
sponsored by the Australasian 
Performing Rights Association, spot¬ 
lights the work of four of the leading 
composers and many of the finest musi¬ 
cians on the Sydney modern jazz scene 
at the present time (the album title 
is a little misleading). On the whole, 
these recordings have turned out very 
successful. 

“Lonely Girl” by the Don Burrows 
Octet is a typical piece of Burrows’ 
writing — neat, logically developed 
but somewhat over-arranged. If any¬ 
thing, the theme is not quite as strong 
or appealing as many of Don’s other 
compositions, but it is beautifully 
played with a particularly effective solo 
by Graeme Lyall. Burrows’ use of Bob 
Mclver’s trombone and Ken Herron’s 
tuba gives the group a rich, thick 
sound. 

Bernie McGann, a most underrated 
altoist, elected to write two shorter 
pieces for his Quartet. Both composi¬ 
tions are interesting and relatively un- 
uncomplicated and they provided 
McGann and his excellent pianist, 
Dave McRae, with plenty of scope 
to develop their ideas. Unfortunately, 
they were somewhat handicapped by 
a rather disappointing and lumpy 
rhythm section (the bass lines are par¬ 


ticularly uninteresting). Nevertheless, 
the quality of the compositions and the 
solo strength of Bernie McGann and 
Dave McRae ensure the success of this 
section of Ijie album. 

Judy Bailey’s excellent “Two-Part 
Sketch” is a thoughtful and stimulat¬ 
ing composition and must, I think, 
be reckoned the most successful track 
on the album. All five musicians in her 
Quintet contribute first-class solos, 
handling the time changes with ease. 
Graeme Lyall’s tenor is perhaps the 
outstanding feature, but particular 
mention must be made of the highly 
accomplished rhythm section of Ed 
Gaston and Derek Fairbrass. 

“Conjur-Man,” which John Sangster 
created for his Octet, is an exciting 
and adventurous composition. Readers 
who are unfamiliar with the work of 
the New Wave musicians may, initially 
at least, find it rather difficult music, 
but careful listening should rectify 
this. Sangster’s music is essentially col¬ 
lective improvisation and he receives 
strong support from Lyall, Charlie 
Munro, Bob Mclver and Bobby Gebert. 

The four leaders’ sleeve comments 
about their music are very helpful 
but the sleeve-note itself is poor (in 
particular it should be made clear that 
Graeme Lyall is not a protege of Don 
Burrows). The quality of the sound 
(especially in Judy Bailey’s track) is 
also a little disappointing. The playing 
time is more than 47 minutes. 

This thoroughly worthwhile album 
is highly recommended to all readers 
who have any interest at all in con¬ 
temporary Australian jazz. I hope it 
will be the first of many to be spon¬ 
sored by APRA. (T.F.C.) 


iiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiitiiiiiiiiMiiiiiitiiiiiiiiiiiiiiiiiiiiiitiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiimiMiiiiiiiiiiiiimiiiiiiiiiimiiiiiuiiiiiiiiiiiii 





ELECTRONICS 
(STEREO) PTY. LTD 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2 SM Building 

257 Clarence Street, Sydney, N S W. 2000. 
Tel. 29 4563, 29 4564. 

'Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 


NOW ... A PRECISION TONE ARM 
FOR ONLY $19! 

The Nikka-Lustre tone arm Model C.P .3 is 
a beautifully engineered instrument which 
will track down to % gram with suitable 
cartridges. An open-front head shell 
accepts all standard V2 in. mounting cart¬ 
ridges — and the arm takes Ortofon and 
SME shells without modification. Minia¬ 
ture ball races are used throughout — an 
outrigger bias adjustment sets stylus pres¬ 
sure. A tailored lifting/lowering device is 
now available for this arm ($7.50). See 
the review in “Electronics Australia” p 
123, October, 1966. Write 
for copies. Encel price in- aa 

eluding Sales Tax . $ I5/-UU 


LOWTHER LOUDSPEAKERS 
FROM ENCEL ELECTRONICS! 

The well-known Lowther Model PM 6 (17,500 
lines) is now available on immediate deliv- 
eiy. Write for EMQ's or call for your per¬ 
sonal quotation. Cabinet drawings available 
on request. 


ENCEL SERVICE DIVISIONS 

Modern and efficient service centres oper¬ 
ate in Sydney and Melbourne. Up to the 
minute servicing equipment is provided and 
skilled technicians who have been specially 
trained actually save you money when 
service is necessary as time expended is 
kept to a minimum. Encel service does 
not cost — it pays. 


HIGH FIDELITY STEREO PHONES COST 
LESS AT ENCEL ELECTRONICS! 

Several wide range stereo headsets are 
now available including the new model 
Sonics HS-304. This headset is very com¬ 
fortable and response is extremely good 
over the complete sound spectrum. Price 
is $12.50; a bargain basement cost for a 
headset of this calibre. From Sweden 
comes the Pearl “phones . . made by 

P.M.L. These “phones are particularly sensi¬ 
tive and are high impedance (400 ohms). 
Fitted with ear muffs for long periods of 
fatigue-free listening. Pearl price $19.50 
Sonics HS-304 (Illustrated) $12.50 includ¬ 
ing Sales Tax. 


CASSETTE RECORDERS 

If you’re looking for a cassette type re¬ 
corder. write or call at your nearest Encel 
Stereo Centre for an EMQ. We are not at 
liberty to reveal the current cash prices 
for popular cassette recorders through ad¬ 
vertising. 


NEW SOUND MODEL SAQ-203 SOLID 
STATE MAG. SENS. STEREO AMPLIFIER 
. . . ONLY $64.50! 

Measuring only 10%” x 4”, the SAQ- 
203 is rated at 6 watts R.M.S. in each 
channel and has a frequency response of 
30-20,000 Hz. Input sens, is 3 mV. for 
magnetic cartridges. An attractive die-cast 
front panel surrounds all essential controls. 
18 low noise transistors. Headphone jack, 
scratch filter and mode 
switch are standard In- aa 4 r-f\ 
eluding Sales Tax 3)0^1.DU 
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Give a little listen! 

If you think you have to put up with limited sound, just because 
you’re going to use limited space, forget it. 

Get yourself a “Trio-sonic” compact music system and you’ll have 
sound that can fill a couple of rooms. With equipment that could 
huddle in a corner. 

The 40 watt amplifier with its futuristic circuitry, together with 
new developments in speakers, gives a bass few other systems can 
match. Clear, pure highs. Distortion-free sound, the same fault¬ 
less sound that’s made TRIO the choice of all hi-fi sound en¬ 
thusiasts. 

Actually, $360.00 never bought a bigger stereo system, in such an 
unobtrusive size. 



Hear it or write to us for further details . It makes for good 
reading . And even better listening . 


SONY * SONY * SONY * SONY 


ENTER THE WONDERFUL WORLD OF "SONY" 






THE SONY 
TC350 
TAPE 
DECK 


COMPACT 

SONY 

TC260 

RECORDER 


4-Track, 2-Speed, 7in Spools, 
3 Heads, sound on sound. 
Tape Monitor, Calibrat 
ed VU meters. Less 
than $240. 


'HONEST JOHN' 

SONY TC530 

Quad Radial Sound, Three 
speeds, 6 watts per channel 
output, Bass and Treble con¬ 
trol. P.A. 
facility. Tru¬ 
ly profes¬ 
sional re¬ 
corder. Less 
than $360. 


We 

Now Stock 
The Complete Range 
of Solid State High- 
Quality Sony Tape 
Decks and Recorders. 
Check Our 
Prices! 


4-Track, 2-Speed, 7in Spools, 
5 watts per channel out¬ 
put. Separate bass and 
and treble control. 
Lightweight. Less 
than $290. 


THE SONY 
TC250A 
TAPE DECK 


4-Track, 
Spools, 2 
Heads, Cali¬ 
brated VU 
Meters, Less 
than $180. 


2-Speed, 7in 


MASTERSOUND smb pit. im, 

400 KENT STREET, open sat mornings 

SYDNEY — 29-1527 9 12 NOON 


The house of high fidelity sound for over a decade. 
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work, ranging from lush, romantic 
ballads like “Day Dream” and “Pas¬ 
sion Flower” to the swinging “Squatty 
Roo.” Another excellent track is the 
relaxed medium-tempo treatment of 
“Good Queen Bess.” 

By comparison, the eight Stewart 
titles are more intense and rather more 
adventurous, with the leader himself, 
like Hodges, at the peak of his form. 
The outstanding tracks are the near- 
classic “Subtle Slough,” “Mobile Bay” 
and the delightful “Some Saturday.” 

Although the influence of Ellington 
is apparent enough throughout these 
sessions, Hodges and Stewart were cer¬ 
tainly much more than nominal leaders. 
They both received excellent support 
from their fellow-Ellingtonians and 
there was a deep understanding be¬ 
tween these superb musicians, which 
produced important and timeless music 
of a rare artistic quality. 

Stanley Dance’s sleeve note is excel¬ 
lent, as is the general presentation. 
(Harry Carney, incidentally, plays alto 
on “Linger Awhile” and My Sunday 
Gal,” and the dates for “Linger” and 
“Mobile” should read 2.11.40 and not 
11.2.40 as shown on the sleeve). The 
masters have been carefully transferred 
and the 50-minute playing-time is very 
generous. 

This magnificent album should be in 
every representative jazz record col¬ 
lection. (T.F.C.). 

★ ★ ★ 

BRAVO! BRUBECK! — Dave Bru- 
beck Quarter (plus guests). CBS 
Stereo SBP 233435. 

Interest: Brubeck Quartet in 
Mexico. 

Performance: Good (and rather 
different) Brubeck, 

Quality: Excellent “Live” re¬ 
cording. 

Stereo: Good separation. 

In May 1967, the Brubeck Quartet 
went to Mexico with three other 
groups as part of a condensed edition 
of the Newport Festival. Dave had 
previously appeared in Mexico with 
great success but, before this trip, 
he took a “crash course” in Mexican 
and Spanish music to prepare himself 
fully for the concerts, which CBS had 
arranged to tape. 

Brubeck added two local musicians 
to his usual Quartet for these per¬ 
formances of Mexican and Spanish 
music. The guitarist, Benjamin Correa, 
does not add a great deal to the en¬ 
semble sound but his solo on “Alla 
En El Rancho' Grande” was clearly 
very popular with the large audience. 
The bongoes and conga drummer, Sal¬ 
vador Agueros, gives the rhythm sec¬ 
tion an attractive lift throughout the 
album and his percussion duet with 
Joe Morello on “La Bamba” is most 
exciting* 

The best tracks on the album, how¬ 
ever, are fairly conventional treat¬ 
ments of “Poinciana” and “Besame 
Mucho,” which are distinguished by 
graceful and lyrical solos by Paul 
Desmond and a nice relaxed swing 
from the rhythm section. 

This, I think, is above-average Bru¬ 
beck and a little more interesting than 
many of his albums in the catalogue. 
“Angel Eyes” and “My Favourite 
Things” show the Quartet in rather 
better form but Brubeck collectors will 
obviously want to add this record to 
their shelves. The sound is excellent 
and the playing time is a generous 
44 minutes. (T. F. C.) □ 
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TRADE REVIEWS 
AND RELEASES 

RACAL SOLID-STATE HF RECEIVER 


Racal Electronics Pty. Ltd., the Australian member of the 
Racal group of companies, is expanding rapidly in this 
country. Recently, they moved into new premises for ad¬ 
ministration, research and development, and production. 
The new location is in Vittoria Road, North Ryde, a north¬ 
ern suburb of Sydney. 


no difficulty was experienced in tuning 
SSB signals, it only being necessary to 
give the dial a slight touch now and 
again. In commercial applications, the 
initial drift would not often come into 
the picture, since the receivers are likely 
to be left running for long periods. 

Band switching is done electronically 
and the system avoids the problems asso¬ 
ciated with mechanical switching. Any 
frequency drift in the front end is self- 
cancelling, due to the characteristics of 
the Wadley Loop, mentioned earlier and 
named after the inventor of the system. 
This is an ingenious system and for the 
benefit of those not yet familiar with k, 
here is a brief explanation. 

To make the explanation clearer, we 
refer to the block diagram. Incoming sig¬ 
nals, in the range l-30MHz are selected 
by the RF amplifier and then passed to 
the first mixer. Hie mixer feeds a band¬ 
pass filter on 40MHz + 0.65MHz. This 
filter may be considered as the first IF. 

VFOl, which functions as the “Mega¬ 
hertz” selector, tunes the range 41.5- 



Above, the Racal RA1217 transistorised HF communications receiver and,, 
below, a block diagram , explained in the text, which illustrates the Wadley 
Loop principal on which it operates. 


Plans are under way to manufacture 
various types of electronic equipment, 
among which is a range of transistorised 
H.F. communications receivers. Produc¬ 
tion of these receivers is due to com¬ 
mence this year. 

Recently, I was entrusted with one of 
the receivers for a period, so that it 
could be tested on air and assessed for 
this review. These receivers were designed 
in England but the particular one which 
I had for testing was made by the Racal 
factory in Silver Spring, Maryland, U.S.A. 
Regardless of the place of manufacture, 
the receivers are identical in principle but 
differ in details such as the plugs, sockets, 
etc., which are peculiar to the country 
concerned. Performance^wisc, there should 
be no difference at all. 

The receiver under discussion is type 
RA-6217 using the Wadley Loop prin¬ 
ciple; it is made for standard 19m rack 
mounting and is only 3iin high. My first 
reaction was one of surprise that such a 
complex unit could be fitted into such a 
small space. Subsequent inspection re¬ 
vealed that there was no suggestion of 
crowding. The inspection also revealed 
workmanship of die highest order. Layout 
is clean and neat, the whole receiver 
being made up of separate modules, which 
may be easily removed for servicing. 

The front panel is finished in what 
may be called an oyster grey colour, 
both pleasing and unobtrusive. While the 
layout of the panel is well arranged, there 
is a feeling that it is rather crowded. 
This is perhaps unavoidable but there is 
no real difficulty in operating all the 
controls. 

The dial gives a mechanical digital 
readout, so that MHz and KHz are read 
directly from it. In fact, the dial may 
be read right down to the 200Hz inter¬ 
polation calibration points. The dial move¬ 
ment is an ingenious arrangement which 
has to be seen and felt to be fully appre¬ 
ciated. Rapid tuning across the dial is 
possible and this is achieved without loss 
of control over accurate tuning. A meter 
immediately above the dial can be swit¬ 
ched to indicate AF level to line, or signal 
strength with an “S” scale of dB referred 
to 1 microvolt. This is a refreshing 
departure from the usual type of signal 
level meter. 

As these receivers are likely to be used 
under exacting conditions, every effort 
has been made to protect the front end 
from any possible electrical damage. To 
this end, the input circuits include a fuse, 
a spark gap and clamp diodes, to provide 
protection against all likely types of 
overload. 

After studying the ambitious technical 
specifications and actually using the re¬ 
ceiver, k is my impression that the speci¬ 
fications would be met in all cases. One 
is impressed with the way in which 
potential internally generated spurious re¬ 
sponses are so well suppressed to be either 
undetectable or of no consequence. 

Signal-to-noise ratio and the AGC per¬ 



formance leave little to be desired, while 
sensitivity is such that it is doubtful if 
it could be increased to advantage. The 
AGC circuitry is quite complex and uses 
the technique whereby control transistors 
are introduced into the emitter circuit of 
the controlled stages; control of each stage 
is effected by degeneration in the emitter, 
rather than by merely reducing the gain 
of the transistors themselves. 

Selectivity is adjustable over a wide 
range, from 13KHz to 200Hz, at 3d‘B, 
in five steps. A point of interest is that, 
in the 200Hz position and listening to an 
amplitude modulated signal, the modula¬ 
tion virtually disappears. This could be 
useful in demonstrating the theory of side¬ 
bands to students. 

Some tests were also made on the 
frequency stability. This virtually amounts 
to checking the oscillator associated with 
the tunable IF. The check was made 
at 10MHz and the reference used was 
the 1MHz internal crystal of the unit. 

From a cold start, the drift was gradual 
and steady and, after an hour and a 
half, amounted to 1.3KHz low. After 
three hours the drift amounted to 1.9KHz 
low and, at 4i hours, when the drift 
had definitely settled, the frequency was 
2.2KHz below the original setting. Having 
settled down, the stability was excellent. 

The receiver was then switched off and 
left overnight. When it was switched 
on again, the calibration had returned 
exactly to its original starting point from 
the night before. 

A point worth noting is that, during 
the time which the drift was taking place, 


2-3MH* 



69.5MHz, which is also fed into the first 
mixer. The output of VFOl mixes with 
incoming signals, to produce a panorama 
of signals in the range 40MHz ± 0.5MHz, 
which is acceptable to the bandpass filter. 
These signals emerge from the filter, to 
the input of the second mixer. 

Concurrently, signals are produced by 
a 1MHz crystal oscillator and harmonic 
generator, and fed through a low-pass 
niter with cut-off at 32MHz. This output 
is fed into the harmonic mixer. Output 
of VFOl is also fed to this mixer and 
heterodynes with the harmonics from the 
crystal oscillator. The heterodyne which 
is useful, is that which falls at 37.5MHz 
and so will be passed by the bandpass 
filter on 37.5MHz ±0.15MHz. This 

signal is subsequently amplified and be¬ 
comes the injection for the second mixer. 

The signals on 40MHz ± 0.5MHz, 
when heterodyned by the 37.5MHz in¬ 
jection at the second mixer, produce an 
output on 2.5MHz zt0.5MHz, or 2-3- 
MHz. This becomes the tunable IF, 
with VF02 variable from 3.6-4.6MHz 
and so the techniques from here on are 
more or less those of a conventional 
superheterodyne, with an IF of 1.6MHz. 

Here an important point should be 
made regarding the frequency stability of 
the system. Any drift in VFOl will cause 
a change an the frequency of signals 
passed by the 40MHz bandpass filter. 
Simultaneously, there will be a deviation 
from the nominal 37.5MHz injected into 
the second mixer. These differences exactly 
cancel at the second mixer and so the 
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model 9R-59DE 


(WITH MECHANICAL FILTERS) 

SPECIFICATIONS: 


COMMUNICATIONS & AMATEUR RECEIVER 


TRIO 

communications 

receivers 

and transceivers 


FREQUENCY’ RANGE: Band A—550-1,600 Kcs.; Band B—1.6-4.8 Mcs.; Band C—4.8-14.5 Mcs.; 
Band D—10.5-30 Mcs. 

BANDSPREAD: Calibrated Electrical Bandspread. 80 and 40 metres—5 Kcs. per division. 20 and 
15 metres—20 Kcs. per division. 10 metres—50 Kcs. per division. 

ANTENNA INPUT: 50-400 ohms impedance. 

AUDIO POWER OUTPUT: 1.5 watts. 

SENSITIVITY: 2uV for 10 dB S/N Ratio (at 10 Mcs.). 

SELECTIVITY: ±5 Kcs. at —60 dB (±1.3 Kcs. at —6 dB). When using the Mechanical Filter. 

BFO FREQUENCY: 455 Kcs. ±2.5 Kcs. 

SPEAKER OUTPUT: 4 or 8 ohms. 

HEADPHONE OUTPUT: Low impedance. 

TUBE COMPLEMENT: VI—6BA6 RF Amplifier; V2—6BE6 Mixer; V3—6AQ8 HF Oscillator; V4—6BA6 
1st IF Amplifier; V5—6BA6 2nd IF Amplifier; V6—6BE6 Product Detector; V7a—6AQ8 Beat 
Frequency Oscillator; V7b—6AQ8 1st AF Amplifier; V8—6AQ5 Audio Output; IN60—AF Detector; 
IN60, SW-05s—AVC; SW-05s—ANL; SW-05s x 2—Rectifiers. 



MODEL JR-500SE 


SPECIFICATIONS: 


FREQUENCY RANGE: 80 Meters 3.5-4.0 Mcs.; 40 Meters 7.0-7.5 Mcs.; 20 Meters 14.0-14.5 Mcs.; 
15 Meters 21.0-21.5 Mcs.; 10 Meters 28.0-28.5 Mcs.; 10 Meters 28.5-29.1 Mcs.; 10 Meters 29.1- 
29.7 Mcs. 

MODE: AM, Single Sideband and CW. 

SELECTIVITY: Band width ±2 Kcs. at 6 dB down, ±6 Kcs. at 60 dB down. Uses Mechanical filter. 
SENSITIVITY: Less than 1.5 microvolts for 10 dB signal to noise ratio. 

SPURIOUS RESPONSES: Image rejection more than 40 dB IF rejection more than 40 dB. 

AUDIO OUTPUT: I watt maximum. 

TUBE COMPLEMENT: VI—6BZ6 RF amplifier; V2—6BL8 Crystal controlled 1st mixer; V3—6BE6 2nd 
mixer; V4—6BA6 IF amplifier; V5—6BA6 IF amplifier; V6—6AQ8 BFO and product detector; V7—6BM8 
Audio amplifier. 

TRANSISTORS: Ql— 2SCI85 Buffer; Q2—2SCI85 VFO. 


CONSULT YOUR LOCAL RADIO DEALER, OR 

MAIL THIS COUPON 

Please forward free illustrated literature and 
specifications on Trio equipment. 

Name. 

Address.... 




(A unit of Jacoby Mitchell Holdings Ltd.) 

376 EASTERN VALLEY WAY, ROSEVILLE, N.S.W. 
Cables and Telegraphic Address: ‘WESTELEC,’ 
.. Sydney. Phone: 40 12l2 mmmmmmmmm 


mneaoie it is not atlected. No adverse 
effects result from drift of VFOl, pro¬ 
vided it does not go beyond the limits 
of ± 0.150MHz allowed by the filters. 

A practical example will make the prin¬ 
ciple of operation somewhat clearer. Con¬ 
sider a signal to be received on 21.0MHz. 
VFOl is set to 61.5MHz and this will 
beat with the signal on 21 MHz to give 
a difference of 40.5MHz, which passes 
through to the second mixer. The 61.5- 
MHz from VFOl will also beat in the 
harmonic mixer, with the 24th harmonic 
of the crystal to give a difference of 
37.5MHz. This is passed by the 37.5MHz 
amplifier and filter, to the second mixer. 
The 40.5MHz and the 37.5MHz produce 
in the output of the second mixer, a 
difference of 3MHz. This is acceptable 
to the tuneable IF at one end of its 
range. 

Adaptors and ancillaries are available 
for use with these receivers. They com¬ 
prise the type RA298 ISB/SSB adaptor, 
and type RA316 frequency shift keyer- 
converter; a Panoramic adaptor, type 
RA366 with a frequency spectrum capa¬ 
bility up to 1MHz wide and a low- 
frequency converter, type RA337 which 
extends the lower frequency limit of the 
receiver to 3KHz. 

In common with other things, the per¬ 
fect communications receiver has not yet 
been made. However, the designers of this 
series of solid state receivers seem to 
have come close to their objective. In 
short, watch this series of receivers! 

For further details, including specifica¬ 
tions and prices, interested persons should 
contact Racal Communications Pty. Ltd., 
47 Victoria Road, North Ryde, N.S.W. 
2113. (I.L.P.) B 


MAGNETIC SOUND TAPE LIBRARY 



Lynsey Wardell, of Avalon, selects 
a pre-recorded tape at Magnetic 
Sound, Sydney . 


Magnetic Sound Industries has announ¬ 
ced the extension of its Tape Exchange 
Club facilities to anyone anywhere in 
Australia, whether they purchased a tape i 
recorder or not. Membership of the club 
costs $10 for 12 months through either 
of Magnetic Sound stores in Sydney or 
Parramatta, or by mail. 

Membership of the club carries the 
following benefits. Firstly, a club discount 
of 20 per cent off each pre-recorded tape 
purchased in mono, stereo, cartridge or 
musicassette. Secondly any tape can be 
exchanged for a new one for a charge 
of $1. A 20c charge covers postage any¬ 
where in Australia. Thirdly, a club dis¬ 
count of 10 per cent off all tape recorder 
assessories purchased. Previously it was 
necessary to purchase a tape recorder for 
all these benefits to apply. They are now 
offered to all members. The offer of 
free membership still applies to anyone 
who buys a tape recorder from Magnetic 
Sound. 

A free catalogue of the thousands of 
pre-recorded music tapes available and 
details of the Tape Exchange Club may 
be obtained from Magnetic Sound Indus¬ 
tries, 387 George Street, Sydney, N.S.W. 
2000, or 20 Macquarie Street, Parra¬ 
matta, N.S.W. 2150. B 
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HEWLETT-PACKARD DISTORTION ANALYSER 


Pictured is the Hewlett-Packard Model 331A Distortion 
Analyser, a fully solid-state instrument capable of making 
high accuracy harmonic distortion factor and AC voltage 
measurements over a very wide frequency range. It is avail¬ 
able in this country from Hewlett-Packard Australia Pty. Ltd. 


In short, the 331A seems to us to be 
a most impressive instrument and one 
which would be worthy of a place in 
the most serious developmental and re¬ 
search environments. 

Price of the 331A is quoted as $625 
exclusive of customs and excise duty. 
Further information on the 331A and 


The distortion measurement range of 
the 331A is particularly wide: the funda¬ 
mental range is 5Hz — 600KHz, with 
measurement of harmonics up to 3MHz 
for signals less than 30V and distortion 
factors measured on the ranges 100 per 
cent—0.3 per cent F.S.D. Bandwidth is 
reduced for signals greater than 30V and 
distortion factors measured on the most 
sensitive (0.1 p.c. F.S.D.) range, but is 
still better than 300KHz. Fundamental 
rejection is better than 80dB, and second 
harmonic attenuation less than ldB from 
5Hz to lOOKHz; this gives a distortion 
factor measurement accuracy of better 
than plus 6 per cent over the frequency 
range 10Hz—500KHz. 

Fundamental frequency rejection on the 
331A is performed using a main vernier- 
driven frequency dial (operating a vari¬ 
able capacitor) and concentric coarse and 
fine balance potentiometers. The rejection 
circuitry is of the Wien Bridge type, with 
negative feedback for a sharp rejection 
notch. Frequency calibration accuracy of 
the rejection dial is rated at better than 
± 2 per cent from 10Hz to 200KHz. 

The distortion introduced by the instru¬ 
ment itself is less than .03 p.c. from 5Hz 
to 200KHz, and less than .06 p.c. from 
200KHz to 600KHz. Input level for dis¬ 
tortion measurements may be between 
300mV and 300V, for 100 p.c. set level. 
Input impedance is 1M shunted by less 
than 60pF. There are seven distortion 
measurement ranges, from 100 p.c.—0.1 
p.c. F.S.D. the ranges being ordered in 
the standard 1-3-10-sequence with lOdB 
range steps. 

As an AC voltmeter the 331A provides 
13 ranges, with lOdB range steps from 
300uV to 300V F.S.D. On all but the 
most sensitive range the bandwidth 
between ± 5 p.c. points is 5Hz—3MHz, 
with the most sensitive range providing 
a bandwidth of 20Hz — 500 KHz. Resi¬ 
dual noise on the 300 uV range is less 
than 25uV equivalent input with 600ohm 
input termination, and less than 30uV 
with a shielded 100K input termination. 
Input impedance of the instrument in this 
mode is 1M shunted by 30pF. 

The adjustable input sensitivity function 
available in the “set level” distortion mode 
may also be used to make signal-to-noise 
ratio measurements. As the meter range 
attenuator has a range of 60dB and the 
meter scale calibrations allow accurate 
readings over a 17dB range, this gives 
potential S/N measurement range of 
77dB. The proportion of this range 
actually available will of course depend 
upon the level of the reference signal. 

Output terminals are provided for oscil¬ 
loscope inspection and measurement of 
distortion residuals and noise components. 
The output amplitude is approximately 
lOOmV RMS for full scale meter deflec¬ 
tion, and output impedance is 2K. 

Other distortion analysers in the H-P 
range provide all the features of the 
331A together with such additional 
features as an AM detector for RF car¬ 
riers from 550KHz—65MHz (Models 
3 32A, 334A), automatic vernier nulling 
(Models 333A, 334A) and a high-pass 
filter with corner frequency at 400Hz 
and better than 40dB attenuation at 
50Hz (Models 333A, 334A). All models 
are available in a version having an 
indicating meter with VU characteristics 
for AM/FM and TV broadcasting 
(option 01). 

The H-P distortion analysers will 



operate from either the AC mains or 
external battery supplies. AC requirements 
for the 331A are 115 or 230V plus or 
minus 10 per cent and at any frequency 
from 50 to 1,000Hz, the power consump¬ 
tion being only 4W. DC requirements are 
for both positive and negative supplies, 
which may be between 30 and 50V. Cur¬ 
rent drain from each supply is 40mA. 

As may be seen from the photograph 
the 331A is housed in functional and 
attractive case which may easily be 
adapted for mounting in a standard 19in 
rack (adaptor brackets supplied). Finish 
is in two-tone grey with high-quality en¬ 
graved coding on the front panel and 
frequency dial. Dimensions are 16|in x 
5-7/32in x 13£in, with a net weight of 
17£ pounds. 

When checked and used in our Labora¬ 
tory, the sample 331A proved a most 
businesslike instrument. Its controls are 
well laid out for convenient operation, 
functions are plainly indentified and the 
readings obtained are unambiguous. Fun¬ 
damental frequency nulling is smooth and 
definite, and the large meter scale permits 
accurate and comfortable reading. In 
terms of its measurement range and capa¬ 
bility the instrument seems to be equal to 
almost any conceivable task to which it 
is likely to be applied at the present state 
of the electronic art. 


NEW AMAZING 

"RAPAR" 

ANTISTATIC 
RECORD 
CLEANER 

at the 

ECONOMY 
PRICE 

$1.95 

“RAPAR” Anti- 
static record 
cleaner with clean¬ 
ing cloth will 
clean and preserve 
your precious re¬ 
cords. 

OBTAINABLE 
AT ALL 
RECORD BARS 
TRADE ENQ., 

RADIO PARTS 

562 Spencer Street, West Melbourne, 

P.O. Box 124, North Melbourne. 
Phone 30-1251. 


the other analysers in the H-P range 
may be obtained from Hewlett-Packard 
Australia Pty. Ltd. at 22-26 Weir Street, 
Glen Iris, Vic. 3146, or 61 Alexander 
Street, Crow’s Nest, N.S.W. 2065. (J.R.) 


NEW LEAK AMPLIFIER 

The new Leak Stereo 70 integrated 
amplifier will be available in May from 
trade and retail outlets, at an estimated 
retail price of $298. This is an all-tran¬ 
sistor design with low noise circuitry. 

The maker’s specification gives power 
output at 35W (IHFM) into 4 and 8 ohm 
speakers; and 28W (IHFM) into 15 ohm 
speakers: Total harmonic distortion 0.1 
per cent for 30W output per channel (4-8 
ohm load); or 25W (15 ohm load) at 
1000Hz: Damping factor, 60 measured at 
1000Hz: Sensitivity, 2.8mV at 47K for 
low-output magnetic cartridge; 12mV at 
47K for high-output magnetic cartridge; 
50mV at 100K for crystal or ceramic 
cartridge. Inputs are also provided for 
tuner (30mV), microphone (3.5mV) and 
tape (200mV). 

Further details are available from H. J. 
Leak (Aust.) Pty. Ltd., P.O. Box 14, 
French’s Forest, N.S.W. 2086. 


TRANSISTOR SERVICE 

AIL JAPANESE AND LOCAL SETS 
REPAIRED 

including ... 

Arisfone Aurora Belair 

Berlin Crown *Fujiya 

General Hitachi Kenco 

Mariner Mitsubishi Nanaola 

National Nivico Sanyo 

Sony Spica Standard 

Sharp Toshiba Yashica 


We do not sell spare parts 

PETER G. BROUGHTON 

211 George Street, Sydney. 
Tel. 27-5831 (3 lines) 
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PETER SHALLEY Electronics Pty. Ltd 


127 YORK STREET 
Just near Town Hall 


SPECIALS 


We have lots & lots of 
specials. Tell us what you are 
looking for and how much 
you wish to pay. We’ll tell 
you wheat's available. 


STEREO 

PHONES 

Few samples only 

$10.00 



29-3767 


29-7021 


Magnetic 

Cartridge 


High Compliance 
Diamond Stylus 


$ 10.00 


Postage 20c 


Tape Special 

900' on 3'/| Reel 
MYLAR $2.30 

3 hrs at I y% i.P.s. Post 10c 


Post 30c 


BARGAIN TIME 


LIMITED NUMBER ONLY 

STAR SA30 AMP 


In Australia's largest 
Audio Showroom 



12 watts per channel 

$121 — OUR PRICE $85 

Plus Freight 



Walkie Talkies 

AKAI M-8 

Brand New 


Shop Soiled PONY 

Professional Pack 


9 Transistor lOOmw 

was $593.00 now 


P.M.G. app. $39.95 pr 

$325.00 


were $90 Post $1.00 

Terms 




VALVE TYPE 
I.F. TRANF0RMERS 

For 50, 85, 455, 1600 KHz- 
4 and 10.7 MHz frequencies 


455 KHz 
TRANSISTOR 
TYPE I.F. 
TRANSFORMERS 


VALVE AND 
TRANSISTOR 
TYPE 
TUNING 
COILS 

for the 

broadcast band 
(530 to 1620 KHz) 



COILS, CANS 
& FORMERS 



Available from all 
good radio parts 
stores. 


AEGIS PTY. LTD. 

347 Darebin Rd., Thornbury 

491017. • 49 6792 

P.O. Box 49 —Thornbury, Vic.3071 
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PLESSEY MOULDED TUCK POTENTIOMETERS 


Significant improvements in potentiometer design are 
claimed for the Plessey Components moulded track range of 

units. 


The major improvements in the new 
series arise from the following features: 
The resistive element and its supporting 
base are framed by moulding as a single 
unit. The materials used have been chosen 
because of their low rate of water 
absorption. 

The company says the resistive element 
in this type of potentiometer is extremely 
hard and durable. Units under test have 
been operated for 9 million cycles of 
rotation with a resistive change of no 
more than 1 per cent. At the completion 
of the tests, the only detectable wear was 
on the contact wiper, which is normally 
a carbon loaded phenolic resin brush. No 
wear was discernible on the actual resis¬ 
tive element. 

The wiper and the resistive element 
are maintained at high contact pressure, 
resulting in very stable performance under 
conditions of high mechanical vibration 
or shock. Because of this pressure, par- 


capacitive coupling to a minimum. 
Characteristics are identical with those of 
the standard Type E units. 

Preset. These are available in two basic 
types: Type EP, which is basically the 
same as the standard Type E unit and has 
similar characteristics. Type MP, which 
are miniature units, available with either 
“customer” or “dealer” type knobs in 
black, red, yellow or green polystyrene. 
These can be supplied with a plain centre 
termination to facilitate direct soldering to 
printed wiring. 

Miniature Edge-operated. Now widely 
used an transistorised circuits, this type 
of potentiometer Is intended for thumb 
operation. It is available with or without 
single pole switch. 

The tolerance of all potentiometers 
described above is plus or minus 20 per 
cent, but closer tolerances can be made 
to special order. 

In addition to the above, the moulded 



Representative units of the new Plessey potentiometer range. 


ticks of dust and other extraneous 
material are swept clear during rotation, 
while the hardness of the element prevents 
damage to the track. 

Temperature coefficients range between 
0.03 per cent for low values such as IK 
and 0.12 per cent for values of 1M. 

Plessey moulded track potentiometers 
are made as standard in the following 
basic styles: 

Miniature. These are intended for such 
applications as transistor radios, and arc 
available with or without single-pole 
switch, with 3/8in diameter bush and £in 
diameter spindle, or 7mm. diameter bush 
and 4mm, diameter spindle. 

Standard and Dual (including printed 
circuit types). The following types are 
stocked: Type E, the standard unit; Type 
ES, same as Type E but with DPST 
switch; Type E-PC, with specially shaped 
tags for connection to printed wiring, 
available for horizontal or vertical mount¬ 
ing; Type ES-PC, same as Type E-PC 
but with DPST switch; Type ED, a dual 
unit with concentric spindles; Type EDS, 
same as Type ED, but with DPST switch, 
operated by inner spindle. 

Double and Triple Ganged. These are 
available as double or triple units with a 
common operating spindle which may 
also operate a DPST switch. They are 
designed to have maximum screening 
between the resistive elements to reduce 


track range includes professional quality 
units, in miniature, preset, miniature sealed 
and standard configurations. Technical 
literature can be obtained by writing on 
company letterhead to Ducon Condensers 
Pty. Ltd., P.O. Box 2, Villawood, N.S.W. 
2163. B 


TRADE RELEASES—in brief 

TELECOMMUNICATION COMPANY 
OF AUST. PTY. LTD. (TCA) changed its 
name to Philips Telecommunications of 
Australia Ltd. as from the 1st February, 
1968. A company spokesman said that it 
was desired to bring the well-known name 
of the parent group more prominently into 
the company's name. The company’s 
structure and activities would remain un¬ 
affected by the change. 

TECHNICO ELECTRONICS PTY. 
LTD. announces that Mr A. D. Rees 
has recently joined the Components Divi¬ 
sion of the company to assist in the 
promotion of printed circuit boards, as¬ 
semblies, electric motors, Unimold pro¬ 
ducts and other components. Mr Rees 
was formerly manager of Craftsman Glass 
Pty. Ltd., and may be contacted at Techni- 
co Electronics Pty. Ltd., Carrington Road, 
Marrickville, N.S.W. 2204, telephone 
55-0291. 


ASTRONIC 

NEWS 

This month we would like to offer 
for your perusal the details of a new 
product from the Electronics Depart¬ 
ment of Astronic Imports. 

NATIONAL VP-516 A 
OSCILLOSCOPE 



tesssi 

mrnwmmnm 


FEATURES 

Light weight (151b), compact size 
(±” x 6” x 151”), and low power 
consumption (30W). 

Automatic stability control. 

5 time sweep magnifier with fastest 
sweep speed of 0.2usec/CM. 
Calibrated sensitivities from 30mV/ 
CM to 30V/CM. 

Triggered sweep up to 5MHz. 
SPECIFICATIONS 
Vertical Amplifier: 

Sensitivity — 7 calibrated steps of 
0.03, 0.1, 0.3, 1, 3, 10, 30V/CM, 
continuously variable between steps. 
Freq. range — “DC” dc to 3MHz, 
3dB; 5MHz, approx. 6dB, “AC” 
5Hz to 3MHz, 3dB. 

Rise time—180mu sec. 

Input Impedance—without probe 1 
M ohm paralleled by 35pF; with 
probe 10M ohm paralleled by 5pF. 
Time Base: 

Sweep Range — 11 calibrated steos 
from lu sec/CM to 100m sec/CM, 
continuously variable between steps 
and up to 1 sec/CM. 

Triggering—Automatic trigger level 
selection. 

Trigger Level — INT more than 5 
m.m. deflection on CRT. 

EXT more than lVp-p. 

Sweep Magnifier—5 times magnifica¬ 
tion with least sweep time of 0.2u 
sec/CM. 

Horizontal Amplifier: 

Sensitivity — 1V/CM with VARI¬ 
ABLE Control pulled out. 
Frequency range—dc to 300KHz. 
Standard Accessories: 

Probe VQ-096E30 1 

Binding Post Connector, T-12BM 1 

Test Lead . l 

Earth Lead. l 


MELBOURNE 

489-1911 

ADELAIDE 

23-40*2 

PERTH 

28-3111 


SYDNEY 

31-6721 

BRISBANE 

2-0271 

HOBART 

2-2711 


ASTRONIC 

IMPORTS 

DIVISION OF ELECTRONIC 
INDUSTRIES LTD. 
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r The World’s Most 
Reliable ...most Versatile 
Connector System! 


The Varicon* Connector System 


The world's most re¬ 
liable, versatile connec¬ 
tor system. The patented 
fork-like contact, iden¬ 
tical for male and female 
connectors provides 
"spring" contact wiping 
action and remains 
positive under the most 
adverse conditions. 


Illustrated cross-section 
of a pair of mated 
contacts shows how the 
additional contact area 
provides for low re¬ 
sistance, high current 
capacity and positive 
contact at all times. 


The most versatile of all printed circuit connectors, the 
Series 5002 conforms to the 0.1" grid pattern having 
contacts at 0.200" centres. Being of modular construction 
a variety of sizes is available with 2-44 contacts for card 
thickness of V, 6 " and 3 / 32 ". Polarisation is achieved with¬ 
out loss of contacts. 


Printed Circuit Card Packaging 

The VARIPAK* II 
Card Enclosure is 
the modern economical 
all-aluminium concept, 
designed for adaptation 
to almost any printed 
circuit card arrange¬ 
ment. It provides 
maximum density and 
holds cards and con¬ 
nectors in the correct 
alignment. 


Series 00-8129 Subminiature VARICON* Connec¬ 
tor employs a one piece diallyl phthalate insulator, with 6, 
9, 12 or 15 subminiature VARICON* contacts in single 
row on 0.1" centres. 


Rack and Panel/Cable 
Connector 


Series 00-8016 — 

Miniature VARICON 

connector employs VARILOK* crimp type contacts 
in both plug and receptacle. The Series 00-8016, 
8017 and 8018 miniature VARICON* cable connec¬ 
tors are available in sizes up to 140 contacts. Option¬ 
al features include actuating screw, top or side cable 
entrance and polarisation. 


Card-to-Card Connectors 


Printed Circuit, Cable, 
Rack and Panel Connector 


Series 00-5000 VARICON* Contacts 
staked to the p.c. board, permit any 
contact number; location or spacing; any 
board thickness or material; Tandem, 
parallel or right angle connections. 


Printed Circuit Connector 

Series 5002, 5004 VARICON* Connector. 


You cannot a£ford to leave reliability to chance ... specify ELCO. 

Send for complete details of the vast ELCO range. 


ELCO (AUSTRALASIA) PTY. LTD. [ 


• Trade Marks 


(a subsidiary of International Resistance Holdings Ltd.) 

THE CRESCENT, KINGSGROVE, N.S.W. 2208. 
Telephone: 50-0111 (20 lines) 


POST COUPON 


Please forward details of full 
ELCO range 


NAME 


I 

I ADDRESS. 


STATE 
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RACAL ELECTRONICS PTY. LTD. 

has added a VHF/UHF Calibrator, Type 
850, to the 800 series of instruments. The 
calibrator is used to monitor the carrier 
frequency of transmitters in the frequency 
range lOOKHz to 500MHz. Sampling tech¬ 
niques are used to eliminate the ambi¬ 
guities normally associated with beat- 
frequency oscillators. Silicon solid-state 
devices are used throughout, mounted on 
fibreglass printed circuit boards for high 
reliability. The infbuilt oscillator attains a 
stability of 1 part in 1 million within 
60 seconds, and 1 part in 10 million in 
three minutes. Further information may 
be obtained from Mr G. McDonald, Racal 
Electronics Pty. Ltd., 75 Chandos Street, 
Crow’s Nest, N.S.W. 2065. 

YEGA ELECTRONICS CORPORA¬ 
TION announces a new high-power FM 
wireless microphone system, containing 
integrated circuits, which is designed for 
the highest quality professional use in 
broadcast, motion picture, theatre and 
other fields. The transistorised FM tuner 
can be operated from built-in recharge¬ 
able batteries, mercury cells, or AC power. 
A feature Of the system, claimed to be 
unique, j' is the elimination of external 
transmission interference by means of a 
patented “coded squelch” circuit. 

In addition to the traditional hand-held 
and lavalier-type Vega microphones, a new 
pocket-size 200mW transmitter is also 
available. A dual input version of this 
transmitter will accept both a microphone 
and the output from a small tape 
recorder, electric guitar or other device. 
There is also a compact 1W transmitter 
used with any conventional external 
microphone. For full information on all 
Vega products, write to “C” Division, 
Singer Products Co. Inc., 95 ©road Street, 
New York, N.Y. 10004, U.S.A. 

COMMUNICATIONS SYSTEMS OF 
AUSTRALIA (C.S.A. Division of Plessey 
Telecommunications) has introduced to 
Australia a new electronic device which 
not only answers telephones and records 
messages, but also replays messages “on 
command” over the phone. The device 
enables users to phone in to hear any 
messages left during their absence and 
to record any new messages of their own. 
It “plays back” in response to the caller’s 
voice, provided he uses a predetermined 
code. The device, currently undergoing 
P.M.G. trials, is a novel addition to the 
Plessey Ansafone range. 

When the device answers the phone, it 
emits a series of pips at intervals. The 
caller speaks after certain of these pips in 
order to “command” the device to play 
back any phone messages in his absence. 
What he says after the pips is not import¬ 
ant; but he must speak after the right 
ones in the series. The user can change 
the playback code on the device as often 
as he wishes to reduce the chances of 
unauthorised persons learning it. As with 
standard phone answering and recording 
devices, the user can record any message 
in his own voice to be played to callers in 
his absence, usually inviting them to 
leave their name, address, phone number 
and nature of their call. 

| Inquiries to the company at 37 Elliott 
Street, Belfield, N.S.W. 2191. 

EMERSON AND CUMING INC. has 
developed a radome With built-in radar 
reflector. The Eccodrome is a radar re¬ 
flective device built into a conical or ogive¬ 
shaped radome. The radome is normally 
made of fibreglass laminate backed by a 
low dielectric constant, low loss foam. 
The radar refleotive device is a mono¬ 
static or bistatic Ecco Reflector nestled in 
the foam. The reflector is a spherical unit 
based on the Luneberg Lens principle. The 
Eccodrome is used to enhance the radar 
reflectivity characteristics of drones, tow 
targets or missiles so that they can be 
used as targets for airborne attack vehicles. 
Eccodromes are custom designed for each 
system. Inquiries to the Australian agents, 
Wm. J. McLellan and Co. Pty. Ltd., 
The Crescent, Kingsgrove, N.S.W. 2208. 



At first glance it would appear 
that something has gone wrong 
with the dimensions in this pic¬ 
ture, but actually the unit illus¬ 
trated is not a multimeter but a 
large-scale mock-up of the front 
panel of the Simpson model 260 
volt-ohm-milliameter, for class¬ 
room training. The scale on this 
3 4 in-high teaching aid is big 
enough to be easily read by stu¬ 
dents sitting at the back of the 
classroom . The pointer can be 

set to any desired position . Called 
the Simpson Classroom VOM 
Demonstrator, the unit is priced 
at $45, and is available from Tec- 
nico Electronics Pty. Ltd., 53 Car¬ 
rington Road, Marrickville, 
N.S.W. 2204. 


JACOBY, MITCHELL and COMPANY 
PTY. LTD. has concluded a new agree¬ 
ment with Advance Electronics Ltd., of 
U.K. as part of their new program for 
marketing oscilloscopes. Jacoby, Mitchell 
has held the Advance agency on an 
exclusive basis for nearly 20 years. The 
agency agreement has recently been ex¬ 
panded to place the N.Z. and S.E. Asian 
sectors of the export market in the Jacoby, 
Mitchell franchise, and to include a lic¬ 
ence for manufacture in Australia. The 
Advance range includes oscilloscopes 
which, by mutual agreement, have not 
previously been released in Australia 
because of conflict with the Telequipment 
line. The recent transfer of Telequipment 
stook and spares to the Australian sub¬ 
sidiary of the Tektronix group has re¬ 
leased Jacoby Mitchell from the sales 
obligations involved. 

Stocks of Advance oscilloscopes have 
already arrived and some models of the 
range are being partly manufactured in 
the Jacoby Mitchell factory at Roseville, 
N.S.W. It is planned to engage in wholly 
local manufacture as soon as practicable. 

To supplement the Advance range, 
Jacoby, Mitchell have had oscilloscopes 
made to their own design by Kikusui 
Electronics Corporation, of Japan. These 
instruments will be placed on the market 
immediately under the Jayem brand. Full 
warranty and spare parts facilities for 
Advance and Jayem oscilloscopes have 
already been established. 

For further details and technical data 
on Advance and Jayem oscilloscopes, con¬ 
tact Jacoby, Mitchell and Company Pty. 
Ltd., 469 Kent Street, Sydney, N.S.W. 
2000. 


RADIO CORPORATION PTY. LTD. 

of South Melbourne has been awarded a 
two-year contract worth $438,000 for the 
manufacture and supply of radiosonde 
equipments for the Commonwealth meteo¬ 
rological Bureau. This is a renewal of a 
contract first won by the company in 
1941 and held on an exclusive basis since 



MICRO MAGNETIC CARTRIDGES OFFER 
UNEQUALLED VALUE! 

The Micro Model M 2000/5 hae a response 
of 20-22,000 Hz. and costs only $16.50 in¬ 
cluding, sales tax at Encel Stereo Centres. 
This model features a 15° tracking angle 
and performs extremely well. The Model 
VF-3000/5 is priced at $24.50 and out¬ 
performs many more expensive cartridges. 
Response is 20-25,000 Hz. This fine cart¬ 
ridge is now available with an elliptical 
diamond stylus ... 0.3 x 0.8 mil.; price 
is $29.50 for the VF-3000/E. We invite you 
to listen to the Micro cartridge at either 
Encel Stereo Centre. VF-3000/E $29.50. 
VF-3000/5 $24.50. M-2000/5 $16.50. All 

prices include Sales Tax. 

STRAUSS SOUND SYSTEMS FOR GUITARS 
AND PUBLIC ADDRESS 

These are the sound systems used by 
“The Animals”, “The Rolling Stones”, 
“The Twilights”, “The Loved Ones”, 
“Tijuana Brass” and many other leading 
pop groups. The standard range includes 
bass and lead units with power ratings up 
to 200 watts R.M.S. Strauss is quality all 
the way . . . Celestion speakers are used 
throughout. Ask for a list of Strauss 
models and prices. Head for the top 
with Strauss! 



IMPORTED SPEAKER ENCLOSURES— 
HANDCRAFTED TEAK/WALNUT FINISHES! 

A wide range of “Sonics” multiple speaker 
systems is now available . . . budget con¬ 
scious music lovers and tape enthusiasts 
wishing to upgrade- their speaker systems 
will appreciate the excellent value of these 
beautifully finished oiled teak/walnut en¬ 
closures. Mail orders will be carepacked 
and despatched anywhere. All “Sonic” 
systems are 8 ohm impedance. 

MODEL AS-60E. 18% in. x 12% in. x 5% 
in. An excellent slim pro¬ 
file enclosure for a modest (£97 Cfl 

outlay. Inc. Sales Tax . $A/.OU 

MODEL AS-61. A slimline 5 speaker sys¬ 
tem with four bass/mid range units and 
a tweeter. Enclosures are only 4V 2 in. 
deep—ideal for bookshelf installations 
Will handle up to 20 watts music power 
Size is 21% in. x 17% in. x 
4% in. Legs are detachable. Cfl 

Inc, Sales Tax . 4>OX).OU 

MODEL AS-63. The AS-63 is a special 
bookshelf size speaker enclosure with a 

6V 2 in. floating suspension woofer and a 
horn type H.F. unit. Although only 1414 in. 
x 9Vs in. x 8% in. reproduction is ex¬ 
cellent; used with more elaborate speaker 
systems a magnificent “spread” of 
stereophonic sound be¬ 

comes available. Inc. Sales <£00 EjQ 

See and hear “Sonics" enclosures at 
Encel Stereo Centres in Sydney or Mel¬ 
bourne . . . they're exceptionally good 

\alue at these low Encel prices! 


n 




ELECTRONICS 
(STEREO) PTY, LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

*Wholesaleri ‘Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 
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SONY TC-800...a superb portable 
professional recorder at an amateur price! 




New from Sony, the TC-800 is a dual track, dual speed, all¬ 
transistor portable tape recorder with full professional fea¬ 
tures. Sony’s greatest new achievement is incorporated — 
the electronic Servo-controlled motor which automatically 
corrects for speed variations and maintains precise timing 
accuracy— the same type of motor used in missile guidance 
control systems. 

List price of the TC-800 is $250. 

Features ■ Servo-controlled motor electronically and auto¬ 
matically corrects for speed variations to maintain precise 
timing accuracy and exceptionally low wow and flutter 

■ “SONY-O-MATIC” automatic recording volume control 

■ Highly reliable all transistor circuit ■ House current, 
flashlight battery, or car battery operation ■ Speaker moni¬ 
toring, public address, and speed slow-down facilities ■ Dual 
track; 3% & 1% ips.; 5 ins. reel capacity; push keys for 
all tape motion function; dynamic cardioid microphone with 
stop/go switch; digital tape index counter; VU meter for 
recording level/power voltage indication; rugged carrying 
handle. 


Distributors: JACOBY, MITCHELL & CO. PTY. LTD. 
Sydney , Melbourne, Brisbane, Adelaide 


SPECIFICATIONS 

Power requirement: DC 12V AC 110, 120, 220 or 240V; 50/60c/s 

Track: Dual 

Reel: 5 ins. or smaller 

Tape speed: 3 3 A ips. and 1 7 /b ips. 

Recording time: 1.5 hours in total at 3% ips. 
with 900' tape 3 hours in total at l 7 /s ips. 

Transistor: 15 
Diode: 11 

Frequency response: 50-13,000 c/s at 33/4 ips. 

50-7,000 c/s at V/b ips. 

Bias Frequency: Approx. 55 kc 
Motor: D-501F DC servo-motor 
Speaker: 3Vs x 6V4" dynamic 
Power output: Max. 1 watt 
Jack: Microphone (1) Sensitivity 0.195mV 
Impedance 600 ohms 
Auxiliary (1) Sensitivity 0.055 V 

Impedance 100k ohms 
Monitor (1) Normal output 0.775 V 
Remote control (1) 

Speed control (1) 

Power consumption: AC 6W 

Battery life: 10 hours recording with supplied batteries 

Dimension: 1 fcy 4 " W x 4'/ 5 "H x lOVTD 

Weight: 11 lbs. 13 ozs. with battery 

Accessories: SONY Cardioid microphone F-85, “D” size super 

batteries, 5" demonstration tape, 5" empty reel, Power supply 

cord, Connection cord, Earphone 

Optional accessories: Speed slow-down control RM-5, Car battery 
cord DCC-2AW, Carrying case _ 


J To: Jacoby, Mitchell & Co. Ply. Ltd., 469-475 Kent St., Sydney j 

I Please send me information on Sony Tape Recorders & nearest Sony retailer. | 

I I 

! NAME..... . J 

j ADDRESS...:..... i 

i ......... S53/FP ! 
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1953. It is also exporting large numbers 
of -these equipments to meteorological 
authorities in New Zealand and Thailand. 

The equipments currently being sup¬ 
plied rise to upwards of 16 miles and 
transmit back to ground stations a record 
of temperature, humidity and barometric 
pressure. In the second half of the con¬ 
tract period, the equipments will be fully 
transistorised and therefore lighter. 

ADCOLA PRODUCTS PTY. LTD. 

advise that its distributor agreement with 

H. Rowe and Co. Pty. Ltd. has lapsed, as 
from 1/2/68. From that date the company 
will undertake its own distribution from a 
new branch sales office at 17 Burwood 
Road, Burwood, in conjunction with its 
associate company Royston Electronics 
Pty. Ltd. H. Rowe and Co. will continue 
as wholesale suppliers of Adcola soldering 
equipment. Adcola say that the new 
arrangements result from the extension 
of the Adcola/Royston activities into the 
distribution of a complete range of elec¬ 
tronic circuit manufacturing tools, 
machines, associated equipment and 
chemicals. 

ROYSTON ELECTRONICS PTY. 
LTD., whose head office is located at 12 
Churchill Street, Mont Albert, Victoria, has 
established a branch office in N.S.W. at 
17 Burwood Road, 

Burwood, under the 
management of Mr 

I. D. Keith. 

Royston Electro¬ 
nics is closely as¬ 
sociated with Ad¬ 
cola Products Pty. 

Ltd., and specialises 
in the distribution 
throughout Australia 
of electronics manu¬ 
facturing machines 
and equipment, in- M r /. £>. Keith 
eluding precision 

pliers, cutters, solder pots, wire strippers, 
work positioners, assembly equipment, 
wave soldering equipment, chemicals and 
ultrasonic stitchbonding machines. 

CORNING GLASS WORKS has 
appointed Sonic Electronics Pty. Ltd. as 
its distributors in N.S.W. and Victoria. 
Previously, the company has been the 
Coming distributor in Victoria only. It 
will handle the full range of Corning 
Electronics components, comprising resi¬ 
stors, capacitors, delay lines, fibre optics, 
as well as Signetics integrated circuits, 
Eleotrosil tin-oxide resistors, Sovcor capa¬ 
citors and LRC inductors and trimmers. 
Sonic Electronics will distribute these 
lines in N.S.W. through its subsidiary. 
Sonic Distributors N.S.W. Pty. Ltd., 449 
Kent Street, Sydney (phone 29-6475) and 
in Victoria through Sonic Distributors Vic. 
Pty. Ltd., 316 High Street, St. Kflda (phone 
94-0492). 

TAINSH ELECTRONICS, of 32 Maria 
Street, Petersham, N.S.W. 2049, has sent 
information on a new burglar alarm 
designed for use in buildings or vehicles. 
An unusual feature of the design is that 
an endless loop tape recorder is used. 
In a vehicle, a lever lock accessible from 
outside the vehicle is used. When the key 
is turned, the device isolates the ignition 
so that the vehicle cannot be started 
even with the correct key; and at the 
same time, the alarm is set so that it 
will be triggered if anyone tries to gain 
access to the vehicle, the bonnet or the 
boot. When the alarm is set into operation, 
the tape recorder begins to play and 
gives aural warning of the impending 
theft. At the same time, the vehicle’s 
lights or blinkers start flashing. Tbe 
warning signs will continue until the 
alarm system is switched off by means of 
the alarm set lock and a switch inside 
the vehicle is reset 

The system is self-contained and has its 
own nickel-cadmium batteries and charger. 
The tape player is transistorised. Price 


of the unit, including installation is given 
as $150. Various optional accessories are 
available, such as a pendulum unit, time 
delay unit, external light reed switches 
for window use and additional speakers. 

FESTIVAL RECORDS have moved 
into new premises at 63-79 Miller Street, 
Pyrmont, which now houses the com¬ 
pany’s head office, recording studio, ware¬ 
house and pressing plant. The telephone 
number remains the same (68-4021) as 
also does the postal address, which is 
Box 16, P.O., Pyrmont, N.S.W. 2009. 

STRATO COMMUNICATIONS PTY. 
LTD. has advised that it has available 
a new compa ct V HF FM portable trans¬ 
ceiver type TTR-8D, designed by the 
company in Australia and made in Japan 
by Toyo Communication Equipment Co. 
Ltd. TTie unit is designed to cover up to 
four channels within 500KHz in the 
70-85 or 156-172MHz bands. Power is 
supplied by 11 nickel-cadmium cells or 
equivalent dry batteries. Transmitter out¬ 
put power is 1W. Approximate size of 
the basic unit is 7 x 2f x 2-l/8in. Micro¬ 
phone and aerial are plugged into sockets 
provided, and can be removed for trans¬ 
portation and storage. Price of the unit 
is given as $400. A leaflet containing 
technical data is available on request 
to the company head office at 25 Went¬ 
worth Street, Parramatta, N.S.W. 2150. 

RACAL COMMUNICATIONS LTD. 
has signed an agreement in London with 
the Milgo Electronic Corporation of 
Miami, Florida, U.S.A., giving Racai the 
agency for the U.K., Australia and South 
Africa for Milgo High-Speed Data Trans¬ 
mission Modems, with an option—which 
may be exercised in the future—of a 
licence to manufacture. Milgo, manufac¬ 
turers of analog computers and data trans¬ 
mission equipment, produce two basic 
modems working at 2,400 and 4,800 bits 
per second respectively. Inquiries to the 
Australian subsidiary, Racai Electronics 
Pty. Ltd., 75 Chandos Street, Crow’s Nest, 
N.S.W. 2065. 

AURIEMA (A’ASIA) PTY. LTD. has 
released information of a new range of 
blowers developed by Rotron Manufactur¬ 
ing Co. which solve the problem of pro¬ 
viding uniform air distribution to densely 
packaged printed circuit card arrays. The 
Model G Centraxial blowers have long¬ 
life ball bearing induction motors and 
make use of mixed-flow impellers to pro¬ 
vide the high pressures with uniform air 
discharge. For additional information con¬ 
tact Auriema (A*Asia) Pty. Ltd., 443 Kent 
Street, Sydney, N.S.W. 2000. 

SIXTEEN MILLIMETRE AUSTRALIA 
PTY. LTD., the Australian agent for 
Shiba Electric Co. Ltd., Tokyo, Japan, 
has supplied information on the following 
products: 

Shibaden radar signal recorder model 
RSR-100 is designed to record the PPI 
picture signals of a radar system on to a 
magnetic tape and to reproduce the 
recorded signal on the PPI indicator on 
demand. 

Shibaden colour video tape recorder 
model SV-727 is designed for use in in¬ 
dustrial and other applications to record 
and play back standard NTSC or PAL 
colour signals and can be used with either 
50 or 60 field systems. It will record 90 
minutes of colour or black and white 
video and audio signals on a 10-inch reel 
of 1-inch tape, with a horizontal resolution 
in excess of 450 lines. 

Shibaden video tape splicer model 
VS-100 is a video tape splicer which cuts 
and splices a 2-inch video tape for a pro¬ 
fessional 4-head video tape recorder by 
detecting the edit point with a rotary head. 

Further details may be obtained from 
Sixteen Millimetre Australia Pty. Ltd., 
State Building, 49 Market Street Sydney, 
N.S.W. 2000. * b 


UNITED TRADE SALES 

PTY. LTD. 

NO. 10 CRYSTAL 
CALIBRATORS 

Nominal Range 500 Khz—30 Mhz 
500 Khz Xtai and 250/500 Khz 
BFO 

Provide Heterodyne output in steps 
of 1 Mhz. 

Dial Calibrated in 2 Khz Divisions. 

Power-12V DC at 0.3 Amp. 250V 
DC at 15 MA. 

Brand new in Sealed Cartons 

$13 each. 

Used, but in good condition, 

$10,50 each. 

Packing and Freight $1.50 extra. 

★ 

MILLER 8903B IF STRIPS 
(Pre-Wired) 

455 Khz Centre Frequency. 
Comprised 2 IF Stages, Diode 
detector. Inbuilt AVC 55 db Gain. 

PNP Transistors. Power 6V DC at 
2 MA. 

Size ir X r x r, $9.50 plus 
freight. 

★ 

Leader LSG11 Signal Generator. 

Frequency Range: 120Khz—130 
Mhz—Fundamental. 

Calibrated Harmonics: 120-390 
Mhz. 

Modulation Frequencies: 400 and 
1000 Hz. AF Output Adjustable. 
Crystal Osc. 1-15 Mhz. FT243 
Type. 

Coaxial RF Output Socket: $30.00 

★ 

VALVES 

QB2/250 (813) $10. 

ATS25 (807) $1 ea., or 6 for $4.50. 
815 $1 ea. 

VR150/30 75c ea. or 3 for $2. 
OC3 (VR105/30) 75c ea. or 3 for 

$ 2 . 

6AC7 20c ea. or 12 for $2. 

PRICES SUBJECT TO 
ALTERATION WITHOUT 
NOTICE. 

★ 

Full Range of Disposal Radio 
Goods available. 

UNITED TRADE SALES 

PTY. LTD. 

280 LONSDALE STREET 
MELBOURNE, 

Phone 32-3815 

(opposite Mytrt) 
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ELECTRONICS ARE GOING PLACES 



A radio-equipped turtle is tracked by orbiting satellites to check 
its migratory voyages in the Atlantic Ocean. One of the million 
incredible uses of electronics for commerce and industry. 



STUDY AT HOME IN YOUR SPARE TIME 


You know as well as we do that electronics is the big 
new field that’s here to stay. Industry is using electronics 
in fields many people hadn’t dreamed of a few years ago. 

TRAINED MEN ARE NEEDED. Australia’s industries 
need, and must have, Electronics Engineers urgently. 
Salary scales are rising fast and electronic engineering 
specialists are making big money. Trained Australian 
Electronics Engineers can choose jobs anywhere in the 
world—the lack of these trained men is world-wide. 
Training is the key—qualifications are what matter. 

BE HIGHLY PAID IN THE WORK YOU LIKE MOST. 

You already have the interest you need to be successful 
in electronics—you can get the training you need through 


International Correspondence Schools. You can train for 
your career in electronics at night, in your own time, 
with the help of a School of Electronics as close as your 
mail box. 

ACT NOW! Fill in the coupon below and send it to 
I.C.S.—we will send you by return mail our Free Book 
“Your Career in Electronics.” You could be earning more 
money, doing the work that you like, sooner than you think. 

INTERNATIONAL CORRESPONDENCE SCHOOLS 

Dept. 528, Division of Electronics 
400 Pacific Highway, Crows Nest, N.S.W. 


Which of these specialised I.C.S. 

Home Study Courses interest you most: 


□ Audio: Hi-Fi, 

Stereo 

□ Automation 
Electronics 

□ Automatic Controls 

□ Industrial 
Applications 

□ Nuclear 
Instrumentation 

□ Digital Techniques 

□ Transistors & Semi 
Conductors 


□ Communications 

□ Monochrome and 
Colour TV 

□ Electronic Drafting 

□ Printed Circuits: 
Conventional 

□ Printed Circuits: 

Micro Integrated 

□ Fringe Equipment 

Also Computer Programming 
for Commerce, Research, 
Industry 


International Correspondence Schools ~l 

I Dept. 528 Division of Electronics, 400 Pacific Highway, Crows Nest, N.S.W. | 

I Please send me, without cost or obligation, your Free Booklet 

“Your Career in Electronics” and full information about_ ■ 

I_ 

| Name (Mr., Mrs., Miss) 

| Address_ 

Phone_ 

Occupation_ 


Age 


_Dpt. 528 
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TECHNICAL BOOKS 
AND PUBLICATIONS 


For technicians 

TELECOMMUNICATIONS FOR TECH¬ 
NICIANS, Volume one. By D. 
Coatesworth. Published by Penguin 
Books Ltd., Middlesex, England. Hard 
lecquered cover, sewn binding, 81 in 
x 5$in, 137 pages. Price in U.K. 
10 / 6 . 

This new book came to hand from 
the publishers, together with a brochure 
introducing a new series: The Penguin 
Library of Technology. It is one of three 
such books introduced in the U.K. in 
November last and the intention, appar¬ 
ently, is to release titles progressively until 
Penguin are able to offer up-to-date but 
inexpensive texts on most of the subjects 
studied by technical students. These in¬ 
clude electrical and mechanical engineer¬ 
ing, inspection technology, metrication, 
building and civil engineering, transport, 
mathematics, business studies, etc. 

The books are being presented on 
better quality paper and with better bind¬ 
ing than the usual paperbacks, to with¬ 
stand continued use by students. 

“Telecommunications For Technicians,” 
Volume One, contains the following chap¬ 
ters: 1 — Yesterday, Today and To¬ 
morrow; 2 — Fundamentals of Electricity 

(1) ; 3 — Fundamentals of Electricity 

(2) ; 4 — Batteries; 5 — Power in DC 
Circuits; 6 — Electromagnetism; 7 —- Al¬ 
ternating Current; 8 — Thermionic Emis¬ 
sion; 9 — Diodes and Metal Rectifiers; 
10 — Rectification; 11 — Triode Valves; 
12 — The Simple Triode Voltage Ampli¬ 
fier; 13 — Semiconductor Diodes; 14 — 
Transistors; 15 — Electrical Measurement; 
16 — Transducers; then follow answers 
to examples and three appendices. 

In covering his subject, the author 
adopts a concise style, no words being 
wasted in presenting his facts. Even so, 
in the space available, he can do no more 
than communicate basic principles, leav¬ 
ing the student to fill in the gaps from 
other sources. He examines the triode, and 
the triode amplifier, for example, with the 
aid of diagrams, curves and simple for¬ 
mulas. But there is no room to as much 
as mention tetrodes, pentodes or other 
more complex structures. 

In short, “Telecommunications For 
Technicians” appeals to this reviewer as 
a useful book for students who would 
be expected to draw supplementary in¬ 
formation from other texts and from lec¬ 
tures. Home study students who could 
probably gain most advantage from it have 
already been through a more “chatty” 
book such as our own “Basic Radio 
Course.” 

However, all this is said to describe the 
book, not to criticise it. The author ap¬ 
pears to have a sound grasp of his sub¬ 
ject and spot reading failed to reveal any¬ 
thing in the way of questionable state¬ 
ment or clumsy expression (W.N.W.). 


BC and DX handbook 

WORLD RADIO AND TV HAND¬ 
BOOK, 22nd edition, 1968. Edited by 
J. M. Frost and published by World 
Radio-Television Handbook Com¬ 
pany Ltd., Hellerup, Denmark. Soft 
covers, 81 x 61 in, 350 pages. 

A preview copy of this annual publica¬ 
tion has come to hand, and it is astonish¬ 
ing and gratifying to find that in this 
22nd edition of what we have come to 


regard as a complete manual for the 
radio listener the publishers can still find 
room for expansion. In addition to all 
the usual listings, covering program and 
frequency schedules, station addresses, etc., 
of the world’s medium wave and short 
wave radio stations, and separate listings 
of TV stations, by area and country, the 
latest edition has a list of MW and SW 
stations by frequency. This has increased 
the size by nearly 50 pages compared with 
the 1967 edition. 

As in previous editions, there are autho¬ 
ritative articles written by well-known 
figures in the broadcasting field. These 
include information on satellites with de¬ 
tails of area coverage; reporting on short 
wave; international television and predic¬ 
tions for reception in 1968. There is also a 
chronological listing of English news 
broadcasts from all parts of the world. 
A section of late news makes the book as 
up-to-date as is possible at publication 
date. 

This book can well claim to be a 
complete directory and basic book of 
reference on international radio and tele¬ 
vision. Copies may be obtained from 
technical booksellers, or from Arthur 
Cushen, 212 Earn Street, Ivercargill, N.Z., 
from whom a brochure may be obtained 
on request. At the time of writing, we 
have no price information, but assume that 
this will be the same as last year, i.e., 
$5.40 in Australia. (A.C.) 

Electronics drafting 

ELECTRONICS DRAFTING, by Allen 
M. Volk. Published by Hayden Book 
Company Inc. New York. Soft cover, 
61n x 91n, 159 pages. Australian price 
$4.95. 

The author’s stated aim in writing the 
book is twofold: (1) To assist the student 
moving from school to industry and (2) 
To assist mechanical draftsmen who may 
wish to take up electronic drafting. 

He goes on to point out that, even as 
an electrical engineering student majoring 
in electronics, the set course included 
mechanical drafting and descriptive geo¬ 
metry but made no provision at all for 
electronic style drawing. 

The author chooses to regard mecha¬ 
nical drafting and descriptive geometry 
as redundant to the purpose of the present 
book but he does include a fair amount 
of elementary material. Thus the first four 
chapters of the book deal with the basics 
of drafting in sufficient detail to provide 
instruction for the absolute beginner, while 
the following four chapters introduce the 
reader to the different circuit elements and 
the symbols used to depict them in elec¬ 
tronic drafting. The final chapters on ink¬ 
ing in and diagram labelling also should 
be of great assistance to the newcomer 
to drafting. 

The following breakdown of the contents 
should give some idea of the material 
covered: Chapters 1-8 (55 pages) deal with 
types of electronic diagrams, equipment 
requirements, the drawing of straight lines 
circles and dots and the various ele¬ 
ments of electronic diagrams. Chapter 9-11 
(30 pages) cover the laying out and draw¬ 
ing of schematic, wiring and intercon¬ 
nection diagrams from the engineer’s 
rough diagrams. Chapters 12-15 (33 pages) 
deal with the use of templates, inking, 
diagram labelling and labelling techniques. 

There are also six appendices to the 
book. These are: A — Standard Symbols 
(U.S.A.); B - Reference Designations; 
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C — General Terms and their Abbrevia¬ 
tions; D — Resistor and Capacitor Colour 
Codes; E — Standard Sheet Sizes; F — 
Greek Symbols. 

While the book contains a lot of useful 
information, this reviewer’s reaction was 
less space could be devoted to elementary 
subjects and more to the laying out of 
complex schematics and wiring diagrams. 
Also, a number of errors appeared to 
have crept in: On page 40 discussing the 
triode: “When placed between the cathode 
and plate of an electron tube, the grid 
causes a great many more electrons to 
flow from the cathode to the plate.” 
Page 42, discussing valve sockets in wiring 
diagrams: “The pin numbers in this view 
are always counter-clockwise.” On page 43, 
discussing transistor symbols: “The emitter 
arrow head may point inward as shown, 
corresponding to an NPN transistor...” 

Despite these remarks, which must be 
considered appropriate in a critical re¬ 
view, the book certainly has much to offer 
anyone whose career is veering towards 
electronics drafting. Our copy came from 
Feffer and Simons, Inc., 122 Castlereagh 
St, Sydney, N.S.W. 2000. (R.F.). 


R.S.G.B. History 

WORLD AT THEIR FINGERTIPS, by 
John Clarricoats G6CL. Published by 
the Radio Society of Great Britain, 
28 Little Russell Street, London, 
W.C.l. Paper covers, 8Jln x 5*in, 
307 pages, many photographs. Price 
in U.K. 12/66. 

The title of this book, “World At Their 
Fingertips” scarcely hints that this work 
is a history of the Radio Society of Great 
Britain and of amateur radio generally, 
in the United Kingdom. A foreword is 
given by Dr R. L. Smith-Rose, C.B.E., and 
an Introduction by Pat Hawker, G3VA, 
both being well known for their contri- 



printe 
circuit 

for all 

electronic industries 

EJPH0TR0NIC 


AISPIIIMfA AO BHOOIVAU AS, 93 ?IGA 


ACOS CHANCtK DUST BUS 



Essential to all who value their records, the 
Changer Dust Bug clips easily over most changer 
arms and sweeps the record both before and 
behind the stylus, at the seme time depositing a 
very fine antistatic film which prevents dust 
attraction through static changes. Record and 
styli life can be increased by up to five times with 
a Changer Dust Bug. Spare fluid, bristles and 
plush pad are available in complete spares kit. 

AMPLION (A/SIA) Pty. Ltd., 

29 Major's Bay Rd„ Concord. N.S.W. 
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Electronics 

Technicians 



ENJOY HIGHER PAY AND MORE SECURITY 


WHY NOT YOU? 

Put yourself in this picture! With training through T.T.I., you could 
qualify for a start in the Electronics Industry as a: 


• Radio-television technician • Telecommunications technician • Instrumenta¬ 
tion technician • Business machine technician • Automatic control technician 

• Industrial electronic technician—and many other skilled positions. 


WILL YOU FILL THE BILL WHEN THE TIME COMES? 

The “good job” you hold down today may offer you less and less 
opportunity for advancement as Electronics increase their impact in all 
branches of industry. 

TECHNICAL TRAINING INTERNATIONAL, a world wide 
company with over 27 years’ experience in the field of specialised 
technical training, now offers the latest Electronics training programmes 
available in Australia. 



THIS IS A PRACTICAL 
PROGRAMME 

You receive—and keep, the 
practical tools to complete 
your training—from tool kit 
to oscilloscope. 



IF YOU ARE BETWEEN 18 
AND 45 YEARS, AND EARN¬ 
ING LESS THAN $80 PER 
WEEK ... IF YOU ARE 
SERIOUSLY INTERESTED IN 
TRAINING FOR A CAREER 
IN ELECTRONICS, FILL IN 
THIS COUPON FOR FUR¬ 
THER INFORMATION WITH¬ 
OUT OBLIGATION. 



To: Technical Training International Pty. Ltd. 
P.O. Box 83, Double Bay, N.S.W. 

Please tell me more about T.T.I. Electronics 


Training, without obligation to me. 

Name 

Address 

Age Present occupation 

T.T.I.—The Industry approved Technical Training Organisation 

EA 


butions to amateur radio and the elec¬ 
tronics field generally. 

Perhaps many readers may ask, Why 
a history book on British (or any other) 
amateur radio? True, the trend these days 
is to look to the future and we seem tc 
be so intent on doing just this that we 
rarely take time off to look into Che past 
and as a result lose opportunities to learn. 
Even the strong adversary of history will 
become engrossed in this book once he 
has dared to thumb through its pages. 

To give readers some idea of the mate¬ 
rial covered, here is a list of the chapter 
headings: 1. The Challenge of the Un¬ 
known; 2. Legislation; 3. From 
Encouragement to Restriction; 4. The 
London Wireless Club; 5. From Club to 
Society; 6. Memorable Meeting; 7. Sus¬ 
pended Animation; 8. The Great Awaken¬ 
ing; 9. The Spoken Word; 10. Transtlantic 
Challenge; 11. Great Names; 12. Growing 
Pains; 13. Atlantic Conquest; 14. Inter¬ 
national Amateur Radio; 15. Birth of the 
Bulletin; 16. First Convention; 17. Fusion 
and Beyond; 18. Empire Broadcasting; 19. 
Emphasis on Empire; 20. Metres to Mega¬ 
cycles; 21. Into the Thirties; 22. The 
Be van Swift Era; 23. From Peace to Ten¬ 
sion; 24. The Second World War; 25. The 
Post-War Years; 26. Atlantic City 1947; 
27. Pastures New; 28. Ebb and Flow; 29. 
The Mobile Age Arrives; 30. The Way 
Ahead; 31. The Geneva Conference. In 
addition to these chapters, there are three 
lists and these give the names of Past 
Presidents of the Society, Honorary Mem¬ 
bers of the Society and Vice-Presidents 
of the Society. An index follows this at 
the back. 

This is indeed an excellent work, well 
written in an interesting manner. To say 
that the task would have been any less 
than a mammoth one, would be to under¬ 
estimate the job which the author under¬ 
took. I feel that he has succeeded and 
John Clarricoats is to be congratulated. 
I am also prompted to suggest that a 
similar history could well be published of 
the Wireless Institute of Australia and 
Australian radio amateur history generally. 

Our copy came direct from the Radio 
Society of Great Britain but it is reason¬ 
able to assume that copies will be avail¬ 
able from major booksellers and possibly 
from the Wireless Institute of Australia. 
(I.L.P.) 


P.A. Systems 

PRACTICAL P.A. GUIDEBOOK, by 
Norman H. Crowhurst Published by 
John F. Rider Publisher, Inc., New 
York, 1967. Soft covers, 6in x 
8iin, 128 pp., many diagrams. Price 
in Australia. $4.95. 

A book on “P.A.” (public-address am¬ 
plification) systems, by well known audio 
expert and writer Norman Crowhurst. Es¬ 
sentially for the sound technician and 
would-be amateur, it deals in a practical 
but systematic fashion with the installa¬ 
tion, operation and servicing of P.A. 
systems —both valve and transistor equip¬ 
ment. 

A good idea of the systematic approach 
adopted by the author may be given 
by the ohapter headings: Basic Require¬ 
ments — Microphones — Loudspeakers 
— Speaker Distribution — Amplifiers — 
Survey for Installation — System In¬ 
stallation — System Operation — System 
Servicing. And within each chapter the 
presentation of material is similarly ar¬ 
ranged. The text is clearly and concisely 
written in Mr Crowhurst’s established 
style, and' is economically but adequately 
illustrated by diagrams. Thus, despite its 
modest size, the book provides a surprising 
amount of useful and accessible informa¬ 
tion. 

Naturally one could not expect to be¬ 
come a full-fledged sound technician sim¬ 
ply by reading a book of this size, no 
matter how well written. However, for 
those with a fairly solid grounding in 
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basic audio and amplifier theory Mr Crow- 
hurst’s book should certainly go a long 
way towards giving them the confidence 
and practical know-how necessary to put 
theory into successful practice. 

Our copy came from Feffer and 
Simons, Inc., who are local agents for 
Hayden-Rider. However we understand 
that copies of the book are already in 
stock at major booksellers. (J.R.). 


R.S.G.B. Call Book 

RSGB AMATEUR RADIO CALL 
BOOK, compiled by John Clarricoats 
O.B.E. G6CL, edited by R. F. Stevens 
G2BVN and published by the Radio 
Society of Great Britain, 28 Little 
Russell Street, London, W.C.l. Paper 
covers, 9Jin x 7Jin, 104 pp. Price 
in U.K. six shillings. 

The 1968 edition of the RSGB Call 
Book contains a completely revised list 
of British amateurs up to the time of 
going to press in July, 1967. This in¬ 
cludes amateurs in England, Scotland, 
Wales and Northern Ireland. Amateurs 
in Eire are also covered. 

A discreet sprinkling of advertising is 
also included, of organisations offering 
items of particular interest to the 
amateur. International amateur prefixes in 
both the order of prefixes and countries, 
together with the relevant parts of the 
international Q code are also listed, which 
is general practice in publications of this 
sort. 

Other information included is more of 
interest to British amateurs, such as a list 
of Affiliated Societies and Clubs and great 
circle bearings to various parts of the 
world, as seen from London. 

To sum up, this call book could be 
a valuable acquisition to Australian ama¬ 
teurs interested in working British ama¬ 
teurs and, indeed, any other readers who 
have an interest in British amateurs gen¬ 
erally. 

Our cony came direct from the Radio 
Society of Great Britain but it is reason¬ 
able to assume that copies will be avail¬ 
able from major booksellers and possibly 
from the Wireless Institute of Australia. 
(I.L.P.). 


LITERATURE—in brief 

PLANAR, October/November, 1967, the 
controlled circulation publication of Fair- 
child Australia Pty. Ltd., contains the fol¬ 
lowing articles: Linear Integrated Circuit 
prices; New Products; Applications Brief 
—uA703 questions and answers; Opera¬ 
tional Amplifiers; Home Appliances Ap¬ 
plications; Third Planar Award; Photo- 
Pic; and Fairchild Expansion in Cali¬ 
fornia. The cover is a reproduction of a 
painting by Michael Kitching which he 
has called “Hybrid Electronics.” Inquir¬ 
ies to Fairchild Australia Pty. Ltd., 420 
Mount Dandenong Road, Croydon, Vic¬ 
toria 3136. 

STANDARDS ASSOCIATION OF 
AUSTRALIA is seeking comment on a 
draft Australian standard method of mea¬ 
surement of .sound emitted by machines, 
issued for public review as Doc. 1239. 
This draft describes methods for measur¬ 
ing and reporting sound pressure levels, 
weighted sound levels and sound powers 
generated by a device, machine or 
apparatus under specified conditions of 
use. It involves the measurement of sound 
pressure levels as a function of frequency 
at specified locations. 

Copies of Doc. 1239 may be obtained, 
without charge, from the various offices 
of the Standards Association in all capi¬ 
tal cities and Newcastle. Comment on the 
provisions of the draft is invited from 
persons or organisations concerned with 
the problem of noise emitted by mach¬ 
inery, and the measurement thereof, and 
should reach the headquarters of the As¬ 


sociation, 157 Gloucester Street, Sydney, 
N.S.W. 2000, or any branch office, not 
later than March 31, 1968. 

TELECOMMUNICATION JOURNAL, 

Vol. 34, No. 12 (December. 1967), the 
monthly review of the International Tele¬ 
communication Union (I.T.U.), includes 
an article on “The Organisation of 
INTELSAT,” the international satellite 
telecommunication consortium, by Mr E. 
J. Moulton, U.S.A. Another article, “The 
European Conference of Postal and Tele¬ 
communications Administrations (CEPT)” 
by Mr R. Ritschi, Switzerland, describes 
how this regional conference operates. 
Finally there is an article by Mr P. Fanti, 
Italy, on the Fucino earth station, an es¬ 
tablishment that is operated commercially 
for satellite telecommunication. 

In its “Ideas and Achievements” fea¬ 
ture, the Journal gives news of the mission 
of Mariner V, the A.T.S. Ill satellite, 
and the telecommunication program in 
Mexico for 1966-1970. This issue also 
reports on a C.C.T.R. seminar held recent¬ 
ly, meetings of C.C.I.T.T. Study Groups, 
and activities of Technical Co-operation 
experts. Telecommunication Journal is 
published in separate editions in English, 
French and Spanish at an (annual sub¬ 
scription of 25 Swiss francs per language 
by surface mail. Single copies cost 2.5 
Swiss francs. The Journal may be obtained 
from the Publications Service of the 
International Telecommunication Union, 
Place des Nations, 1211 Geneve 20, 
Switzerland. 

MULLARD-AUSTRALIA PTY. LTD. 

has published the following which are 
available to engineering staff who inquire 
under company letterhead. 

Industrial Valves and Tubes, a quick 
reference guide, 1967/68. This 36-page 
booklet presents quick reference data on 
the design and current ranges of Mullard 
industrial valves and tubes. Product in¬ 
formation is deliberately 'abbreviated to 
give a rapid appreciation of salient 
characteristics to enable the performance 
of similar types to be compared quicky. 

Industrial Valves and Tubes, equivalents 
guide, 1967/8. This 93-page booklet lists 
various valves and tubes for which 
Mullard types may be used as replace¬ 
ments. For ease of reference all types 
are listed together in alphabetical- 
numerical order in a “Type Number 
Index” column. 

Industrial Semi-conductors, a quick 
reference guide, 1967/68. This 48-page 
booklet presents abbreviated quiet- 
reference data on Mullard industrial semi¬ 
conductors to allow the comparison of 
similar types. Outline drawings showing 
dimensions are included in the guide. 
The range of Mullard planar transistors 
are indicated in the guide, and are 
claimed to be able to meet 90 per cent 
of general-purpose requirements. 

Two leaflets, available free to those 
who send a stamped, self-addressed 
envelope, are: Mullard preferred range 
of diodes and transistors for entertainment 
applications in Australia; and Mullard 
range of ferroxcube toroids. Inquiries to 
Mulla rd-Australia Pty. Ltd., 35-43 
Clarence Street, Sydney, N.S.W. 2000. 

HEWLETT-PACKARD JOURNAL, 

Vol. 19, No. 4 (December, 1967) includes 
the following articles: Large-Screen High- 
Frequency X-Y-Z Display—describing 
how expanded-mesh cathode ray tubes 
have made possible a bright 8in x lOin 
display with bandwidths greater than 
20MHz; Factors in Designing a Large- 
Screen, Wideband CRT—describing a 
cathode ray tube with electrostatic deflec¬ 
tion which uses an expanded-screen post¬ 
accelerator; “Flying Clock” Comparisons 
Extended to East Europe, Africa and 
Australia—describing the 1967 series of 
time comparisons using a portable caesium 
standard. 

Inquiries should be addressed to 
Hewlett-Packard Australia Pty. Ltd., 22-26 
Weir Street, Glen Iris, S.E.6, Victoria 
3146. 


Continue your study by 

CORRESPONDEMCE 

Intermediate — Leaving — Matri¬ 
culation — Technical — Commer¬ 
cial — Professional — General — 
260 Professional Tutors, more than 
450 subjects. 

Full theoretical (plus short periods 
of practical) training to gain offi¬ 
cially recognised qualifications in 
INDUSTRIAL ELECTRONICS, 
RADIO & TV SERVICING 
and many other fields. 

Inquiries invited. No obligation. 

ROYAL MELBOURNE 
INSTITUTE OF TECHNOLOGY 
Division of External Studies, 
340 Swanson St., Melbourne, 3000 
34-0234. 34-5702. 


CONDENSERS 
ELECTROLYTIC-10V 


New miniature, top grade. We will supply 
S capacitors of the following values: 5. 
10. 25, 30. SO, 100, 200 MFD. totalling 
35 capacitors. Post Free. Prompt Service. 
Price $3.95. 

KITSETS AUST., BOX 176. P.O., 

DEE WHY. N.S.W. 2099. 


RADIO 

ENTHUSIASTS 


Learn 

amateur radio 
in your spare time. 



Whatever your interests are in 
amateur radio, there’s a Stott Radio 
course for you. Easy to follow. 
Practical. Modern. Guidance all the 
way by top-flight radio engineers. 

Radio for amateurs 
Learn the exciting skills of building 
modern radio receivers. Learn about 
the latest advances in electronics, 
design, construction and operation. 

Let Stott’s show you how. 
Amateur Operator’s Certificate Course: 
Broadcasting is fascinating. Stott’s 
offer an entirely new course that 
enables you to sit for the Amateur 
Operator's Certificate of Proficiency 
Examinations with complete 
confidence. 

Get full details now on Stott’s 
Radio Courses. 


Stotts 

TECHNICAL CORRESPONDENCE COLLEGE 

159 Flinders Lane, Melbourne. 383 George St., 
Sydney. 290 Adelaide St., Brisbane. 

45 Gilles St„ Adelaide. 1130 Hay St., Perth. 


Post this coupon: 

TO STOTTS: Please send me, free and with- n 
I out obligation, full particulars of your i 
I Courses in Radio for Amateurs. I 


[ MR./MRS./MISS 


ADDRESS 


I .AGE..,. I 

* I understand no representative will call. • 

I__JL H !L® J 
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NEW IMPROVED 
30 WATT 


12v. All Transistor 
P. A. AMPLIFIER 

No. 598 — Complete Kit of parts to 
smallest screw. $58. No. 656 — 

Wired ready to operate. 2 models: (1) 
15 ohms tap. 8 ohms. (2) 500 ohms 
tap.. 250 125 ohms, each $60. Freight 
extra. Size: 6!n w. x 3ln h. x 8Uin d. 
Weight 6* a lb. 


MAGNETIC STEREO PRE-AMP 

In SMv. out 
SOOMv. Bass 
and treble 18 
D.B. No. 

700C. $29. 
Wired ready 
for use. $31. 
Postage 30c. 


COILS & IF'* 455 Kc 

Aer., R.F. osc. and IF’s . . . $170 ea. 
Ferrite Aer . . . . . ■ • • • • • • f * 

No. 265 Universal Tape OSC coil. $6 
Postage 10c. Write for details and price 



STEREO 


MULLARD 12 TRANSISTOR 

5 watt x 5 watt. 

Distortion ** of 1%. Frequency re¬ 
sponse 30 cycles to 18Kc. Output 15 
ohm speaker. 

12in Ig. x 7in d x 4in h. 
Pre-Amplifier kit No. 616C $26.00 
2—5w Main Amplifiers No. 

675C. $34.00 

1—5w Power supply No. 681C $16.00 
Steel chassis, plated No. 649 S 2.50 


COMPLETE KITS. nuts, screws, 

etc. No. 471C. $78.50 

Wired and tested. No. 471D. extra 
$5.00. Freight extra. Write for blue¬ 
print list of parts. 


R.C.S. PRINTED CIRCUITS 

For all R. and H.. E.A.. Mullard. Philips and other designs. 
Clearly coded. White letters and numbers, easy assembly 
and service, polished and resined for easy soldering. With 
blueprint parts list. 

SPECIALS: To your drawing—write for particulars and 
Drafting aids. 

New Printed Circuits 


700 Magnetic pre-amp $3 
704 Pre-amp 67-P2 . $2.50 

707 10W stereo. 67. P3 

$2.50 

708 10W. amp. 67, A3 

$2.50 

709 Pre-amp 67.P5 $2.50 

575 HI-FI 5W. amp. $2.50 


Recent Designs 

Part No. 

584 Pre-amp. 65.P10 $2.50 
685 Pre-amp. 65-P12A 

$2.50 

586 Pre-amp 65.P12B $2.50 
590 Philips 10W. amp $2.50 

715 Mull. 10W stereo $3 

716 Mull. 10W pwr. supply 
$2.50 


Write for full list. Immediate despatch. Postage 10c. 



R.C.S. COMPLETE 
DO-IT-YOURSELF KITS 


Peak reception, low price. No ex¬ 
pensive test equipment. Everything 
fits. 1964 RF Transporta 7. Complete 

kit—No. 640 .$43.50 

Portable car radio, identical to 640 
above, plus extra switch and car coil, 

etc. No. 642 .$46.00 

(Write for booklet on 640 and 642.) 


Postage $1. 


HI-PI BROADCAST TUNER UNIT 
4 TRANSISTORS—HI SENSITIVITY 

R.F. mixer. I.F.. pwr., dectr. stages, adjustable aerial 
coupling. Complete as lllust,. wired and tested with 461 
dial, knobs and switch pot. No. 
474. $31. Complete kit of parts 
for above. No. 474C. $30. Post- 
age $1. _ — __ 

WHISTLE FILTER 

for above. No. 128. $4. post 10c 



IMPROVED BATTERY SAVER KIT 

4’ 2 . 6 or 9 volts. Replaces transistor 
battery power Input 240 volts A.C. Maxi¬ 
mum milliamps 100. Hum-free operation. 
Size S’ain I. x 2*210 w. x 1’aln h. No. 
657, $6.50 (post 10c). 



Q C Order by Mall Order, Portal Hot# or Money Order (add part.), dir act to-— 

RADIO MY. UD.. 651 WREST ROAD. BEXLEY, M.W., 513491, 585385 


PERSONAL PORTABLES 


2 TRANSISTORS 


Range 30 miles. 
200 with short 
aerial and earth. 
Earpiece only, no 
speaker. Wired 
ready to use. No. 
666D, $10. 

Postage 20c. 
Do-it-yourself kit. 
No. 665C. $9.00. 


1 TRANSISTOR - 1 DIODE 

582 Do-it-yourself kit. $5. post, 10c. 
593 Wired ready to operate. $6. post. 
10c. 



DIAL KITS 

Scale gold with white letters. 
Size 6jin. x 2jin. to match. 

• No. 459 300pf gang, $4.00 

• No. 461 200pf gang, $4.00 
Post 20c. 


NEW AUDIO AMPLIFIER 


transistors. 
_ or 1 watt. 
Small size, cab¬ 
inet 3in x 2in x 
1 in plastic. 
Suitable crystal 
P./ up. inter 
com.. micro¬ 
phone radio, 
etc. (9 volt). 


DO-IT-YOURSELF KIT 665. $10 (Post 
10c). Wired ready for use, 6650, $11.50 



NEW TRANSISTOR PREAMP KIT 

SIZE 3 x 2 x lin 2 req. for Stereo. 
LOW IMP. input 2 trans. 672C $6.50 

Wired ready for use. 672D . . . . $8 
HIGH IMP. silicon 2 tran. 680C $6.50 
Wired ready for use. 680D . . . $8 

HIGH IMP. silicon 3 tran. 682C . . $8 
Wired ready for use. 682D .... $9.50 
Postage 10c each. Write for data. 


LOOK AT THE RANGE OF EXCLUSIVE HI-FI MATERIAL AT RECORDED MUSIC SALON 

Amplifiers—Armstrong, Harman Kardon, Schaub-Lorenz. Turntables—Perpetuum Ebner, Empire. Speakers—Empire, Jordan 
Watts, R. and A. Tape Recorders—Oki, Siemens, Ampex, Tandberg, Akai, Grundig. Pick-Ups—Empire. Radios — Hacker, 
NordMende, Schaub-Lorenz. Stereograms—NordMende, Schaub-Lorenz. JORDAN WATTS Modular High-Fidelity Loud¬ 
speaker Systems and Driving Units. 


Armstrong 227 Stereo tuner amplifier, 10 ■ Armstrong 426 tuner/amplifier, specifications ■ Armstrong fully transistorised stereo amplifier 

watts per channel. 2 Goodmans 10” Twin- 2 as above (for model 421), Era Hi-Fi turn- 2 model 421 15-watt RMS per channel fre- 

axiette speakers , or Wharfedale 10” Golden ■ table belt driven most brilliantly designed pick- ■ quency response from 20-20,000 cycles. ldB 

RS/DD speakers. Dual 1010/ ! U P arm will track 1/10 gram, 999VE cart- \ less than Vi p.c. distortion on full 15-watt 

turntable with Decca Deram V yaIII ■ ridge, 2 Empire 2000 loud- • output, P.E. 34 Hi-Fi turntable, 2 Jordan 

cartridge. PRICE. ▼ * speakers. \W *1% ■ Watts Hi-Fi loudspeakers. Em- A M 4 £ 

J TOTAL PRICE. ■ pire 888TE cartridge. \ jl J n 

. ....a....... . ; TOTAL PRICE. T 1,w 

EMPIRE* TJ.S.A. ..2 SCHAUB-LORENZ 

Worlds most perfect mono/sterco cartridges. • Germany’s first class Stereograms, Music 
magnetic diamond needles, turntable and Pick- ; Centres, Stereotronic Amplifier, Tape Re- 
Up Arms, also, Speakers. The following Em- ■ corders, world-wide Short Wave Receivers, 

P»re Speakers are always in stock—Model ; Intercontinental, Car Radios, Tourocord Cas- 
2000. Model 8200, Model 9000M Royal . se tte Players using the standard Philips, 

Grenadier. . e.M.I. and Polydor, etc. 


2 ARMSTRONG 

■ England’s most progressive stereo amplifiers 
2 and stereo tuner/amplifiers. 


Pioneer SMB 161 amplifier tuner AM/AM 
shortwave, 11-watt per channel, 2 Goodmans 
8” Twinaxiette speakers, Garrard SP 25 
turntable with B. and O. Cart¬ 
ridge. 

TOTAL PRICE. 


$214 


Leak Stereo 30 amplifier. Era Hi-Fi turntable, 
made in France, sole agents for Australia— 
RMS, Empire 888 cartridge, 2 
Leak Mini Sandwich loudspeak¬ 
ers. TOTAL PRICE. 


Armstrong 221 amplifier stereo 10-watt RMS 
per channel, frequency response from 30-20,000 
cycles 1 dB less than Vi p.c. distortion 
measured at 8-watt RMS. Dual 1009SK turn¬ 
table with Empire 808 cartridge, frequency 
response from 10-20,000 cycles 8 milivolt out¬ 
put per channel 30dB separation. Made 
in U.S.A. 2 Wharfedale Golden 
10” RSDD speakers. 

TOTAL PRICE. 


maue 

$308 


Schaub-Lorenz stereo 4000 tuner/amplifier 
most brilliantly German designed Hi-Fi Pro¬ 
duct, fully transistorised AM broadcast short 
wave FM long wave. This unit has received 
a high award at the last exhibition at Stutt¬ 
gart, 18-watt per channel frequency response 
from 20-20,000 cycles, P.E. 34 turntable. 
Empire 808 cartridge, 2 Schaub-Lorenz fully 
imported loudspeakers to 
match. 

TOTAL PRICE. 

The same with STV20 amplifier, specifications 
as above fully transistorised. LESS $100 


irenz iuuy 

$600 


"vusirana— 

$500 


ERA 

Brilliantly designed turntables and arms 
speaker combinations and transistorised ampli¬ 
fiers. Made in France. 


. Armstrong 222 integrated, R.M.S. stereo am- 

■ plifier. Power output 10 watts push pull. 
2 Power response 30-20,000 c.p.s. plus minus 
» 1 dB Harmonic distortion. Less than 0.5 p.c. 
2 at lK/cs measured at 8 watts. Decca Deram 

■ diamond needle. Garrard AT6 turntable, 2 

■ Goodmans 8” Twinaxi- AAJA 
ette or Hi-Fi speakers. \£ 1A 


TOTAL PRICE 


2 Armstrong 226 amplifier AM/FM 10-watts per 

■ channel, magnetic input, loudness filter and 

■ monitor push-button control, P.E. 34 or Dual 
2 1009SK Hi-Fi turntable. Empire 888P cart- 

■ ridge, 2 Empire 8200 Bookshelf A d 4 PA 

2 speakers. XllMI 

• TOTAL PRICE. V 

? The same with Heco Hi-Fi speaker system 

■ complete in imported cabinets. 

• TOTAL PRICE. $490 


Recorded Music 5«lon is famous for selling world's best products for tie most competitive prices in Australia. Please write for a quotation 
of any Hi-Fi material you require, and you will be delighted with our service. We will care pack and freight anywhere. 

RECORDED MUSIC SALON 23 #SelbS5rne EET ' 

C. PINCZEWSKI TRUE flDUSTY Telephone 63-6257 

WHOLESALE AND TRADE ENQUIRIES WELCOME 
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AUSTRALIAN GENERAL ELECTRIC 
PTY. LTD. has available a 48-page book¬ 
let entitled “A Preliminary Report on 
the Reliability of General Electric Epoxy 
Transistors” published by the Semi¬ 
conductor Products Department of 
General Electric, Syracuse, New York, 
U.S.A. This gives the results of a 
reliability evaluation program to determine 
the capability of epoxy encapsulated 
transistors to operate under extreme ranges 
of environmental conditions. The tran¬ 
sistors used in the tests -were the 
2N3605, 2N3605A, 2N3606, 2N3606A and 
2N3607. 

Also available are data sheets on the 
following semi-conductors: Microtab 

transistors D26B1, 2; D26C1, 2, 3; 

D30A1, 2, 3; silicon power transistors 
D6C; silicon transistors D29A4-12; 
2N4951-4; silicon high-voltage transistors 
2N5174-6; silicon signal diodes DHD800; 
DHD805, 6; integrated circuit low-level 
amplifier PA230; integrated circuit 2W 
audio amplifier PA237. Inquiries to Aus¬ 
tralian General Electric Pty. Ltd., 103 
York Street, Sydney, N.S.W. 2000. 

STC COMPONENTS REVIEW, Vol. 
4, No. 11 (November, 1967) includes arti¬ 
cles describing the following products: 
STC hermetic seals; Hi-G relays; Klein 
tools; Jennings viacuum capacitors; I.T.T. 
loudspeakers; I.T.T. transverse flow 
blowers; type 24 and 25 relays; resin 
protected polycarbonate capacitors. Also 
in this issue are two application notes 
using BCY42 transistors in a TV video 
distribution amplifier and in a 10MHz 
wideband amplifier. Inquiries to Standard 
Telephones and Cables Pty. Ltd., Moore- 
bank Avenue, Liverpool, N.S.W. 2170. 

AMALGAMATED WIRELESS 

VALVE CO. PTY. LTD. has published a 
booklet entitled ‘‘Hometaxial-Rase Silicon 
Power Transistors” describing briefly the 
construction, characteristics, outlines and 
advantages of this form of transistor con¬ 
struction. It includes essential data for 
the selection of 45 RCA transistors of 
this type with current ratings from 1A 
to 30A and power ratings from 5W to 
150W. Inquiries to Amalgamated Wireless 
Valve Co. Pty. Ltd., Private Mail Bag, 
Ermington, N.S.W. 2115. 

MEASUREMENT NEWS, November/ 
December, 1967 published by Hewlett- 
Packard, includes articles describing the 
following products: Caesium Beam Fre¬ 
quency Standard model 5061 A: Sweeping 
Signal Generator model 675A; Electronic 
Counter model 5221B; 50MHz Oscillo¬ 
scope model 180E; 8-18GHz Heterodyne 
Frequency Counter model 5256A; Noise 
Generator model 3722A; X-Y Display 
model 1300A; Digital Frequency Meter 
model 5240A. Also available from Hew¬ 
lett-Packard is an application note AN 86 
describing how to use Vector Impedance 
Meters model 4800A and 4815A. Inquir¬ 
ies to Hewlett-Packard Australia Pty. Ltd., 
22-26 Weir Street, Glen Iris, Victoria 
3146. 

EMERSON AND CUMING INC., 

Canton, Massachusetts, U.S.A., has pub¬ 
lished a supplement to the brochure New 
Designs 7 which discusses the design and 
performance of an all weather funnel 
anechoic chamber recently built by the 
company in Melville, Long Island. Copies 
of the leaflet may be obtained from the 
Australian agents, Wm. J. McLellan and 
Co. Pty. Ltd., The Crescent, Kingsgrove, 
N.S.W. 2208. 

MULLARD OUTLOOK, Vol. 10, No. 
6 (November-December, 1967) includes 
the following articles: Complete Colour 
Capability; Infrared Detectors; New Al¬ 
loys for Long-Life High-Emission Cath¬ 
odes; Stereo 10-10 Transistor Power Am¬ 
plifier; Integrated Circuit as a Microphone 
Pre-Amplifier; New PNP Silicon Planar 
Epitaxial Transistors; A Transistor Input 
“Transformer” for Low Impedance Micro¬ 
phones; Gunn Effect Microwave Oscilla¬ 
tors. Inquiries to Mullard-Australia Pty. 


Ltd., 35-43 Clarence Street, Sydney, 
N.S.W. 2000. 

A.P.T. ELECTRONIC INDUSTRIES 
LTD., Byfleet, Surrey, England, has pub¬ 
lished a leaflet describing the range of 
A.P.T. stabilised DC power supplies series 
30. This series is available in voltages 
from 0-7V to 350-500V at various current 
ratings. Programable voltage models are 
also available in this series. Copies of 
the leaflet together with an Australian 
price list are available from the distribu¬ 
tors, Electronics Division, E.M.I. (Aust.) 
Ltd., P.O. Box 352, Haymarket, N.S.W. 
2000. 

STANDARDS ASSOCIATION OF 
AUSTRALIA has published a new Aus¬ 
tralian Standard C387, Dry Primary Cells 
and Batteries. Designations, sizes, shapes, 
dimensions and terminal arrangements are 
among aspects of batteries which are stan¬ 
dardised. The standard in general follows 
the equivalent American standard; the 
designations adopted, however, are largely 
those recommended by the International 
Eleetroteohnical Commission, plus some 
in everyday use by local manufacturers 
and a small number of new designations 
for new battery types. 

The standard covers eight main battery 
classes including batteries for photographic 
equipment, for hearing aids, for telephones 
and light intermittent use, for general pur¬ 
pose lighting, for industrial lighting, for 
low current applications, for solid state 
devices, and for safety flasher lights. It 
specifies quality requirements for those of 
zinc-carbon, mercuric oxide, silver oxide 
and alkaline manganese dioxide, and in 
all standardises 35 different cells and 67 
batteries in 22 tables and 20 diagrams. 
Copies of AS C387 may be Obtained from 
the various offices of the Association for 
$2 each. 

TELECOMMUNICATION JOURNAL 

Vol. 35, No. 1 (January, 1968) includes 
the articles: Organisation of the inter¬ 
national satellite communication service, 
by Dr J. Busak; The International Consul¬ 
tative Committees and the problems of 
new or developing countries—a review of 
progress, by Mr S. A. Sathar; the first 
part of a study of the postage stamps 
issued on the occasion of the International 
Telecommunication Union (I.T.U.) Cen¬ 
tenary, by Mr J. Soulier. 

The issue also contains reports on the 
following recent I.T.U. activities: results 
of the meeting of the World Plan Commit¬ 
tee at Mexico City; ahe work of the Study 
Group for the preparation of a draft 
constitutional Charter for the Union; re¬ 
sults of the meetings of C.C.I.T.T. Study 
Group and Working Party; the new chair¬ 
man and vice-chairman of the Inter¬ 
national Frequency Registration Board; 
the activities of the Technical Co-opera¬ 
tion Department. 

In its “Ideas and Achievements” feature, 
are published a study on “Rainfalls and 
Microwaves,” a description of the network 
of earth stations of the Centre National 
d’Btudes Spatiales (France), and an 
account of the construction of a radio 
station in South America. A map of 
I.T.U.’s world-wide Technical Co-opera¬ 
tion is also included in this number. 

Telecommunication Journal is published 
in separate editions in English, French and 
Spanish at an annual subscription of 25 
Swiss francs per language; single copies 
2.50 Swiss francs. The journal may be ob¬ 
tained from the Publications Service of 
the International Telecommunications 
Union, Place des Nations, 1211 Genve 
20, Switzerland. 


PLAN 

YOUR 

FUTURE 

CHOOSE a career in the field of 
ELECTRONICS* — the Nation’s most 
progressive and fastest expanding 
industry. 

Advancement in this modern 
science demands technical 
ability, a sound knowledge of 
basic principles and applica¬ 
tions. 

YOU can master the subject by 
training at the MARCONI SCHOOL 
and be ready to grasp the oppor¬ 
tunities that occur in the three 
fundamental branches of Radio¬ 
technology. 

KNOW 

WHERE 

YOU'RE 

GOING 

A = APPLIED SERVICING 

Comprehensive training in the main¬ 
tenance and repair of radio and 
television receivers offers substan¬ 
tial rewards to competent techni¬ 
cians. Marconi School training covers 
all aspects of radio and television 
receiver circuit applications, prac¬ 
tical exercises in fault finding and 
alignment procedures. 

B = BROADCASTING 
A thorough and practical grounding 
is available to students in broad¬ 
casting transmitter performance 
standards and maintenance tech¬ 
niques, with individual instruction 
in station operation and studio con¬ 
trol and testing. 

C = COMMUNICATIONS 


Cqmbines all the foregoing, together 
with radio aids to navigation, mobile 
telephony, marine service applica¬ 
tion and international wireless tele¬ 
graph regulations, qualifying the suc¬ 
cessful student for the Common¬ 
wealth Government Certificate of 
Proficiency and the Marconi School 
Diploma in Radiotechnology. 

Classes are conducted at 

21 Pier Street, Sydney 

(at the foot of Goulburn Street). 

Daily: 9.30 a.m. to 4.30 p.m. 

Evenings: 6 p.m. to 8.30 p.m. 
or by Home-Study Courses (except 
practical instruction on equipment). 

... STUDY 

;:>now 


enrolments *, 


close 3rd June 

1968. Send for training *** ( 


STC COMPONENTS REVIEW, Vol. 
4, No. 12 (December, 1967) has articles 
describing the following products: EM400 
silicon power rectifiers; ISEP system; Jen¬ 
nings vacuum relays. Also included is an 
application note on varactors and varac¬ 
tor tuning with the design of a varactor 
tuned broadcast receiver front end. In¬ 
quiries to Standard Telephones and Cables 
Pty. Ltd., Moorebank Avenue, Liverpool, 
N.S.W. 2170. B 


syllabus. There is no obligation***^ 

NAME. 

address.... 

die MARCONI SCHOOL of 
wireless 

G.P.O. Box 2516, Sydney 

A Service of Amalgamate* Wireless (Australasia) Ltd. 
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$23.75 (£ii/i7/6) 


NEW TRANSISTOR SIX PORTABLE KIT 
AT LESS THAN HALF PRICE 

_ „ _ f . (DESIGNED TO SELL AT OVER $60.00) 

Excellent fidelity is obtained in this new kit set by the use of large speaker and polished 
timber case with attractive gold metal front panel. By using heavy duty batteries it is 
economical to operate and is ideal for portable use or that second set. Complete kit of 
parts is supplied with full instructions. CAN BE SUPPLIED WIRED AND TESTED AT 
$5.00 EXTRA. Post and packing N.S.W., $1.25 — Interstate $1.75. 


RESISTORS, CONDENSERS AND POTENTIOMETERS 

We have purchased the resistor and condenser slock of manufacturers Including S.T.C. and Stromberg-Carlson who hare ceased the 
facture of television and radio receivers and can offer the same at less than 25 per cent of list price? 

wound resistors*** m8iDly , R C ‘ a,,d Mor8anite In va,uci itoax 200 ohm - 5 V5. l and 2 watt ratings and include some wire 

__ LI *J prlce ' ocr 100. Our price. $2.00 per 100. Post and packing 25c extra. 

The condensers are in most popular makes and include mica, ceramic, paper, and electrolytic in standard values. 

List price. $11 per 100. Our price, $2.06 per 100. p os£ nnd Dflck i nff t« c -*tra 

The potentiometers are all current types and include switch pots, dual concentric and T.A.D. pots. ** 

List price, $12 per dozen. Our price, $2.50 per dozen. p ost nnd packing 25c extra 

FREE f,°f » ea< * lot ot resistors, condensers or potentiometers purchased we will supply free: One ' New Type 

* ■ valve Type oU7CJ. 6X5GT or IT4. 


SPECIAL — OFFER 

Complete KIT for TRANSISTOR i PORTABLE $17.50 

The complete kit of part$ for the transistor six include* six transistors, printed 
circuit board, coil kit. 4in speaker, Ferguson driver and output transformers, 
heavy duty battery and all necessary parts to complete the set with full in¬ 
structions. Set Is housed In attractive plastic case as Illustrated. 

Dials available for nil States. Post and Pack: extra. N.S.W., $1.00, Inter., $1.30. 



TYPE 
X A101 
XA102 
XD103 


NEW ENGLISH MAZDA TRANSISTORS 

EQUIVALENT Ducon type SFT 125 equlv, OC74 . 75e ea. 

OC49 Jt.F. Transistor. 55c Available in matched pairs at.$1.50 pair 

OC44 Ogc. Transistor. 7 Sc AUDIO OUTPUT 

OC75 AUDIO general purpose 75c Post and packing on transistors 15c any quantity. 


A.W.A. 23" E.H.T. traniformeri and 23" 110 dag. deflection yokes. New manufacturer's stock E.H.T. units $5.00. Deflection yokes $5.00. Post free 


*07 . 

1C7G . 
1DIGT 
1K9G 
IK7G 


$1.75 

30c 

95c 

40c 

4«e 


NEW VALVES AT BARGAIN PRICES 


1M5G . 40c 

1P5G . 25c 

1Q5G . 25c 

1T4 . 45c 


3Q4 . 


6H6G .. .. 

.... 35c 

6SJ7 . 

95s 

95c 

3S4 . 

. $1.00 

6K7G 

45c 

6SN7GT . 

5V4G . 

6D8 . 

6C8G . 

.$1.00 

. 50c 

6KIG . 

6Q7G equlv, 
69A7GT ... 

. 4»c 

6D6G $1.00 
. 95c 

6SS7 equlv. 6SK7 

6U7G . 

6X5GT . 

7C7 . 

85c 

45e 

75e 

35c 


Please add postage on all valves. 


12AT7 . $1.00 

1L5G . 95c 

12A6 50c 

12SK7 50c 

]2SKS . 50c 

I2SH7 . 50c 

166 1.50 

954 25c 

955 . 25c 

EK32 . 65c 


NEW "TECH" V.T.V.M. MODEL TE65 

23 RANGES. 240V. A.C. powered. 

D.C.V. 1.5, 15, 50, 150, 500, 1.500 

A.C.V. 1.5, 15, 50. 150, 500, 1,500. 

D.B. -lOdb to -f60db. 

Resistance. 1 ohm to 1,000 megohm. 

$42.50 POST $1.00 



NEW 240V ELECTRIC MOTORS 


3300 R.P.M. can be sup* 
plied with or without 
4-speed reduction mech* 
onlsm. Size 3Vi” x IV* x 
SV*, Including spindle. 


$2.75 



gf NEW PORTABLE RECORD PLAYER CASES 

Attractive two-tone cabinet with plastic trim. 
QlAr' Supplied with 3in x 71n speaker in felt-lined enclosure 
Space for amplifier and batteries or power supply. 

Dimensions: I5!n x I31n x 71n. 

$11.50 Post and Packln « : N.S.W., 90c; Interstate. $1.20. 

NEW MINIATURE MOTORS 

Ideal for models, toys, etc. li to 3 
volts. 6,000 r.p.m. 39c each or $3.50 
per doz. Post 10c. 

EXTENSION SPEAKERS 

CA New 9x6 speakers In case. 
$0 *jU Posts Interstate, 5Se» N.S.W. 40c. 

NEW POWER TRANSFORMERS 

60mA prim.: 240v with 230v tapping Sec. 
285 x 285 with 6.3v filament winding. 
60mA, $3.00. Plus Postage: N.S.W., 35c; 
Interstate, 52c. 

Prim.: 240v, Sec. 385 x 385 at 80mA, fil. 
6.3 and 5v, $4.50. Post.: N.S.W., 40c; 
Interstate, 75c. 

60mA H.T. Chokes, 75c. Post,: 20c. 

T.M.K, MULTIMETERS 

Before buying see our range of 
T.M.K. test instruments. As adver¬ 
tised in April issue of Electronics 
Australia. 

NEW MIDGET POWER TRANS. 

40mA prim., 240v. Sec 225 x 225 with 6.3v. 
Fil. Winding. 

Ca JtZ Postage: N.S.W., 25ci 

Interstate 45c. 

30mA 240v Prim. 150 x 150v. Sec. with 6J» 
FU. Winding. 

#3 3 C Postage: N.S.W., 15c. 

Interstate 35c. 

TYGAN AND SARLON 
SPEAKER GRILLE FABRIC 

List price $8.00 per yard. 

To clear at $5.50 per yard. 

Postage and packing N.S.W., 35c. 
Interstate, 45c. 

NEW B.S.R. TAPE DECKS 

These new 3-speed B.S.R. Decks are fitted 
with a digital counter and will take 7in spools. 
2 Track, $35, 4 Track, $40. 


NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD. STANMORE, N.S.W. PHONE 56-7398. 
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New Electrolytic Condensers 

These condensers are miniature pigtail type insulated new 
stock in packets of 12, each packet containing; 3 16mfd 
300V.W.. 2, 32 mfd. 300 V.W., 1 25mfd. 450 V.W. and 6 
low voltage electrolytics. $2.50. 

Post and packing 20c extra. 


NEW IMPORTED 4" P.M. SPEAKERS 

Available with a 4 or 16 ohm voice coil. $2.00, 
Post and packing 30c extra. 


NEW IMPORTED SLOT CAR KITS AT 
LESS THAN HALF PRICE 

Complete kit of parts including 12V 
motor nnd full instructions. 

$2.50 post 25c 



Imported National Transistorised Shoulder Megaphone 

These shoulder megaphones manufactured by National Radio Japan have an 
output of 4 watts, and are supplied complete with inbuilt horn type speaker, 
batteries and microphone. List price $78. 

Special Price $50. Post extra 

Other types also available. 



NEW AMERICAN TWIN 
TELESCOPE TV AERIAL 
Extends to 36in, each section 
can be used singly for car or 
portable .. $1.50. Post 20c. 

SINGLE TELESCOPIC 
Aerial 12in extends to 33in. 
60 cents. Post 10 cents. 


NEW 4-SPEED STEREO 

PLAYER F.O.R. ........ $23.50 

NEW STEREO CHANGER, 

4-SPEED F.O.R.$29.50 

. SLIDER-SWITCHES 

10 pole 2-way silver plated contacts 38c 

POWER TRANSFORMER 

Trim, 241V S«c. 3H .oil. . aide. M M.A. On. 4.2V. m IV Fit. 
$2*75 Poat N.S.W. 60c. Interstate 9Sc. 

72 ohm CO-AXIAL CABLE 

20c per yard. Minimum order 5 yards. 

NEW SELENIUM RECTIFIERS 

Naw Selenium RectlSere. 6 or 12 voll at 4 amp.. $3.75. Poet, N.S.W., 2Sci 
Interstate, 20c. Transformer for above rectifier tapped for 6 to 12 volts, 
$4.75, Post, N.S.W., 75c; Interstate $1.00. 

A* nbovo, 4 or 12 volt, at 2 amp., $2.75. Post. N.S.W., 35c; Interstate, 45c. 
Transformer for nbove. $3.75. Post* N.S.W., 35c; Interstate. 45c. 

TRANSISTORISED SIGNAL INJECTOR, $5.50 

A MUST FOR QUICK TROUBLE SHOOTING Using 
TWO Transistors, complete with instruction sheet and 
battery. Post free. 



LEADER SIGNAL GENERATOR LS611 

240V A.C. operated. 6 band 120KC to 390 Megs. 
Provision for crystal. aa 

Post N.S.W., 75c; Interstate. $1.25. #J2.U0 


USED HIGH-SPEED 240V. AC/DC MOTORS 

These 240 v. a.c. or d.c. motors are 1/8 H.P. with a speed of 7,000 
R.P.M. and are ideal for small drills, grinders, etc. Dimensions, 5Viin 

x 3Viin, with 5/16in spindle... .. $3.75. 

Post, N.S.W., 50c; Interstate, 85c. 


NEW EXTENSION SPEAKER 

FITTED IN ATTRACTIVE LAMPBASE 

FOR TRANSISTOR SETS 
SUPPLIED WITH LEAD and 
PLUGS TO SUIT MOST SETS 
(Shade not supplied). 

$3.75 

Post and packing 75c. 


THE NEW COLLARO 3-SPEED 4 TRACK 

TAPE-DECKS 
$55.00 

The ideal deck for the 
home constructor, as am¬ 
plifier and ail controls can 
be mounted on deck. 

ed IH. 3Vi, 7V4. • P«UM control. • Takes 71a. spool*. 
Simplified controls, 4 Trarka, $48; OSC Coll*. $1.1$. 



• 3-1 


NEW 4“ 

EXTENSION SPEAKERS 

These 4" ipoaktn ore mounted la 
plastic cabinets suitable for nse as 
Intercom, unite or exteaktoa speakers. 
Fitted with switch and volume control. 
SPECIAL PURCHASE ENABLES 
US TO SELL THESE UNITS AT 
$5.00. Poet and Packing, N.S.W., 
68c. Interstate, 98c, 




A PREAMP FOR MAGNETIC PICK-UP OR TAPE HEADS 

SUITABLE FOB USE WITH THE COLLARO OR B.S.R. TAPE DECKS 

Using 3 silicon transistors at featured in October Electronics Australia complete with kit of 
parts including transistors mono $7.50, stereo $13.00, 240 power supply for above $7.00. 

_ Please specify If required for pick-up or tape heads. _ 

NEW 17 & 25 WATT PA AMPLIFIERS 

The 25 Watt Amplifier usee 5 valves plus 2 rectifiers including two EF86 low noise valves as 
microphone preamplifier and two EL34 valves Ferguson push-pull output. 

All amplifiers are fitted with Ferguson output transformers with voice coil tappings of 2 to 15 
ohms. The 25 watt amplifier can be supplied with line output transformers tapped from 100 
to 600 ohms if required at $2.00 extra. 

Inputs provided for microphones, pick-up, and radio with mixing facilties and tone control. 
The 15 watt is as above but using two 6BQ5 valves in push-pull output. 

12in speaker for above (10 watt).. $0.75 

Crystal Microphones for amplifier. $4.75 

NATIONAL RADIO SUPPLIES 

332 PARRAMATTA ROAD, STAN MORE, N.S.W. PHONE 56-7398. 



25 WATT.$53.75 

17 WATT.$43.75 

Post Extra on 17 Watt. 
N.S.W., $1; Interstate, $1.50 
25 Watt by Rail or Air. 

Too Heavy for Poat. 


ELECTRONICS Australia, March, 1968 


131 


k 


i 




































Ttti 


NEWLY DESIGNED PRODUCTS! 


Combination Type Moulded Knob Series 

Any of your special order~Acceptable 






|| 

z 

m 

i 


IS 

0 

ME-829 

ME-830 

ME 833 

ME-834 

ME-835 

$ 

A 


& 

a 

ME-836 

ME-837 

ME-838 

ME-839 

ME-840 






# 


* 


w 

ME-844 

ME-846 

ME-847 

ME 848 

ME-849 




ME-850 


* 

ME-856 



ME-864 


WT> 

* 

ME-851 

S 

ME-857 

ME 865 


Pf 

ME-852 

jpp| 

si 

ME-858 



ME 866 


* 

ME-854 



ME-859 


ME 867 


* 

ME-855 

S 

ME-863 


a 


ME 868 







W * 


b 

ME 869 

ME-870 ME 871 

ME-872 

ME-873 


Fitted with Brass Insert tor i'm Shaft — 

Locking by grub screw . 



(SOLE AGENT) 

Jl\ZEPHYR PRODUCTS PTY. LTD. 

P 1 | 70 BATESFORD ROAD CHADSTONE. VICTORIA—PHONE 56-7231 

\J MANUFACTURERS OF RADIO & ELECTRICAL EQUIPMENT & COMPONENTS 



Jacoby Mitchell & Co. 
Pty. Ltd.. 

469 Kent Street. 
Sydney. N.S.W. 


S.A. 

Neil Muller Pty. Ltd., 
8 Arthur Street, 
Unley, S.A. 


INTERSTATE AGENTS: 


TASMANIA 

Homecrafts-Tasmania, I Nichols Radio & 
190 Collins Street. 91 Wellington"* Street, 
Hobart. Tas. i Launceston, Tasmania. 


W.A. 

D. K. Northover & Co., 
337 Wellington Street, 
Perth, W.A. 


QLD. 

T. H. Martin Pty. Ltd., 
56 Edward Street, 
Brisbane, Qld. 
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AMATEUR BAND NEWS AND NOTES 


Revised P.M.G. Regulations Handbook Ready 


The revised edition of the P.M.G.'s "Handbook for Opera¬ 
tors of Radio Stations in the Amateur Service" is now avail¬ 
able from the Radio Branch. 


By Pierce Heely, VK2APQ* 


Dated September, 1967, the revised 
edition of the “Handbook” was released 
in January, 1968. The cover price shown 
is 30 cents. The foreword to the book 
states:— 

“This handbook outlines the conditions 
governing the establishment and operation 
of radio stations in the Amateur Service 
and » intended for the guidance of 
amateur station licensees and persons 
preparing for examination for Amateur 
Operators’ Certificate of Proficiency. 

“This handbook also indicates the 
qualifications and procedures for obtaining 
licences and associated certificates of pro¬ 
ficiency and interprets the regulations 
(included in Appendix 1) to be observed 
in the installation and operation of 
Stations.” 

The revision of the handbook was a 
lengthy task for officers of the P.M.G. 
Radio Branch undertaken in collaboration 
with the Federal Executive of the Wireless 
Institute of Australia, representing licensed 
Australian amateur operators. The origin 
of the revision may be traced back to 
discussions at the Federal Convention of 
the Wireless Institute of Australia held 
in Melbourne at Easter, 1965. Several 
items that were discussed at the con¬ 
vention required that representation be 
made to the department for clarification 
and or amendment of the existing hand¬ 
book. 

Following the formation of a Federal 
Executive sub-committee every aspect of 
the handbook was examined in compari¬ 
son with Institute policy and from meet¬ 
ings held at least weekly over a period 
of three months, a submission was pre¬ 
pared that covered many and varied 
aspects of the amateur service in 
Australia. 

As a result of the submission, two 
meetings between senior officers of the 
Postmaster-General’s Department and the 
institute sub-committee were held in 1965 
when it became clear to both parties that 
a complete revision of the handbook was 
necessary. A third meeting was held in 
January, 1966, when draft changes pre¬ 
pared separately by the Department and 
the Institute were combined and with 
the exception of a few difficult problems 
the general format of the handbook was 
decided. 

iiimiiiKHiiiiiiimiiuiiiiiiiiimiiiimiiiiiiMimMiuiHiHiiimimmiiimiiiiiHimt 

# News and notes of Divisional and 
Club activities submitted for inclusion 
in these columns should be forwarded 
direct to Pierce Healy, 69 Taylor St., 
Bankstown, N.S.W., 2200. 


Two problems relating to television 
interference (TVI) and single-side-band 
power measurement were resolved and 
the Department steered the necessary 
regulatory changes through the legal 
channels. Due to the low priority accorded 
the regulatory changes, the final draft 
of the handbook was not available for 
consideration until August, 1967. The last 
meeting on August 24th, 1967, checked 
the draft and found it to be satisfactory 
to both the Institute and the Department. 

Prior to the printing and distribution 
of the revised edition of the handbook 
throughout the Commonwealth, permission 
was given the Wireless Institute of Aus¬ 
tralia to publish, in the Institute magazine 
“Amateur Radio,” extracts of immediate 
interest to amateur operators. 

The October, 1967, issue of “Amateur 
Radio” has the following summary of some 
of the changes:— 

Reduction in age limit to 15 years for 
licensed amateurs. 

Five days’ portable operation for all 
classes of licence without prior depart¬ 
mental approval. 

Recognition of the amateur service as 
such. 

Reduction in log-keeping requirements. 

Clarification in morse code (C.W.) 
marking standards. 

Reduction of theory examinations to twice 
yearly. 

Wider use of different modes of trans¬ 
missions allowed. 

Freedom of choice for frequency¬ 
measuring equipment. 

Prior DCA authorisation of antenna masts 
no longer a condition of issuing a 
licence. 

Morse speed reduced. 

Subsequent to the changes listed in 
October a further change was made by 
reducing the speed of the morse code 
test required for the Amateur Operator’s 
Certificate of Proficiency, from 14 to 10 
words per minute in both the sending 
and receiving sections. This ohange applied 
to candidates at the February, 1968, 
examination. 

The method for measuring the power 
of a single-side band transmitter, which 
has been set at 400 watts peak envelope 
power, has been set out in paragraph 
72 as follows: 

“Where an amateur station is utilising 
A3A or A3J emission, the peak envelope 
power of the radio frequency output, 
measured at the input to the antenna 
transmission line, shall not exceed four 
hundred watts. 

ELECTRONICS 


“The determination of peak envelope 
power shall be made by the following 
method. 

“Apply two non-harmonically related 
sinusoidal tones of equal amplitude to 
the single-sideband transmitter which is 
operating into a matching resistive dummy 
load and an appropriate RF current meter. 
With an oscilloscope connected across 
this load the transmitter with carrier fully 
suppressed is adjusted for maximum power 
output coinciding with linear operation as 
indicated visually on the oscilloscope. 

“The power output is then calculated 
by the formula:— 

Pm = l 2 R 

where Pm= mean power in watts 

I = RF current in amperes flow¬ 
ing in the dummy load 
R = resistance of the dummy load 
in ohms. 

“The resultant figure, being mean power, 
is doubled to give peak envelope power. 
This value must not exceed 400 watts.” 

Appreciation has been expressed by 
Federal Executive, for the manner in which 
the views of the Wireless Institute were 
considered and the suggestions made in¬ 
corporated in the Handbook. 

The Handbook contains 48 pages divided 
in eight chapters and five appendices. 
Related provisions are grouped together 
and cross referencing has been kept to 
a minimum. Extracts from international 
radio regulations and Australian wireless 
telegraphy regulations relating to amateur 
Tadio are given. 

The table of contents and index are 
set out in a way that makes the reference 
to any aspect of the regulations simpler. 
As a whole, the Handbook is much easier 
to read and the contents understood, a 
feature that will be appreciated by all 
who must be familiar with its contents. 

Copies may be obtained from the Radio 
Branch, P.M.G.’s Department, in all capi¬ 
tal cities. 

I.A.R.C. 

The editorial by Werner Wolter, DL1YJ, 
in “Interadio’’ No. 4, 1966-67, the official 
journal of the International Amateur 
Radio Club, contains some thought-pro¬ 
voking comments which are particularly 
applicable to the subject of Region III 
organisation, which will be discussed in 
Sydney at Easter. As circulation of this 
publication is limited to members of the 
International Amateur Radio Club, here 
are some extracts for consideration by 
amateurs generally. 

“INTERADIO appeals to the amateur 
world—subject to national laws and regu¬ 
lations—to use fully all frequency alloca¬ 
tions adopted by the I.T.U. Administra¬ 
tive Radio Conference. Geneva, 1959 (re¬ 
vised by the Administrative Radio Con¬ 
ference on Space Communications, 
Geneva, 1963), for the Amateur Service 
and defined in the Radio Regulations. 
However, it is essential for amateurs care¬ 
fully, fully and in a gentlemanly way to 
apply pertinent rules and regulations 
rather than continually to hail the achieve¬ 
ments of the amateur service and repeating 
such slogans as ‘Hams fight to keep fre¬ 
quencies.* This is exactly the way to lose 
them. Reasonable thinking, realism and 
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PRECISION FIXED CAPACITORS 



X 

o 

001 
125V 

T 

1 We manufacture, and represent the world 
leaders in, precision capacitors of every 
size and description. 

Because we are component specialists, 
we understand your needs. Our applica¬ 
tions, engineering and laboratory facilities 
are available to give a full coverage on all 
products manufactured and serviced by 
Allied. 

We guarantee speedy delivery and com¬ 
petitive prices. 

ALLIED CAPACITORS PTY. LIMITED 




bu m— '-^ 15 to 

iiiiwu^v - 9 p f 


’Phone, write or send coupon 
for catalogue and service information. 

I Allied Capacitors Pty. Limited, 

752 Pittwater Road, Brookvale, N.S.W. 
Telephone 93-0221 (10 lines). 


NAME. 

ADDRESS 


_ E'A.Hp 368 




REPRESENTING: 



Fischer & Tausche, West Germany-Electrolytics 

Hydrawerk Aktiengesellschaft, West Germany-Tantalum and Dry Aluminium 

Johnson, Matthey & Co. Limited, U.K;-Precision Silvered Mica 

Mikasa Seimitsu Kogyo Co. Ltd, Japan-Ceramics 

Reliance Controls Limited, U.K:-Precision Potentiometers and Trim Pots 

Shinmei Electric Co. Ltd., Japan-Trimmers 

Shizuki Electrical Mfg. Cd. Ltd., Japan-Plastic Film 

G.E. Electronics (London) Ltd., U.K;-Moulded Carbon Potentiometers 



SO- 

Wide Band Signal Generator 

Frequency Range: 150KC~ 150MC in 6 bands on 
fundamentals. 80MC — 300 
MC on calibrated harmonics. 
Output Level: More than 0.1V rms. 

Accuracy: Within ±1% on all ranges. 
Modulator: Internal at lOOOcps fixed, and exter¬ 
nal mod. possible. 

Audio Output Voltage: 0~4 V. 

Tubes: 12BH7, 6AR5, 5GF. 

Size & Weight: 295(w) x 228(h) x 160(d)mm 
3.7kgs. 


SV- 

High Sensitive V.T.V.M. 

Voltage: 0 to 10mV~l,000V in 11 
ranges. 

AF Level: -60 to +62 dBm, in 11 
ranges. 

Accuracy: ±3% on all ranges (at 
1 kcps.) 

Freq. Response: ±ldB at 20cps to 
1 Mcps. 

Vacuum Tubes Used: 6AW8A, 6EJ7 
0A79x4, 3FS1 
Size & Weight: 155 (w) x 240 (h) x 
120(d)mm, 2.7 kgs. 


Frequency Range: 50Kc to 30Mc in 8 bands. All 
on fundamentals, accuracy 
± 1 % 

Modulation: Internal at 400 and l,000cps, depth 
variable from 0 to 60%. External 
modulation is also available. 
Attenuation: Up to 100 dB, in 1 dB step. 
Output Impedance: 75 Q, unbalanced. 

Size & Weight: 400(w) x 260(h) x 290(d)mm, 
16.1 kgs. 

iff 


SANWA RADIO MEASUREMENT WORKS H - 


ROWE & CO. PTY. LTD. 

BOX 1994 S, G.P.O., MELBOURNE 
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your presence on the bands will certainly 
justify your Government’s support 

“There is one thing going on in the 
amateur world today that bids fair to 
cancel out all our attempts to popularise 
and publicise amateur radio with the 
world’s radio administrations. Some ama¬ 
teurs, on DX-peditions, have been using 
call signs that they themselves invented 
for the purpose and which are registered 
nowhere officially. To quote No. 735 of 
the Radio Regulation, Geneva, 1959, 
these are the international regulations 
governing radiocommunications of all 
kinds—‘Transmissions without identifica¬ 
tion or with false identification are 
prohibited.’ 

“Now that is clear and unambiguous, 
and that' writ runs in the 133 Administra¬ 
tions of the world that are members of 
the I.T.U. We all know that a stiff fight 
is ahead for us to save the amateur 
bands, so it is the height of folly for any 
amateurs to be so thoughtless as to pre¬ 
sent the opponents of amateur radio with 
a first class, legal, and unanswerable case 
that radio amateurs are using their bands 
irresponsibly. 

“Amateurs will go further forward 
with their explorations of new horizons 
and scientific teamwork. The most dra¬ 
matic demonstrations of science’s unity 
— professionals and amateurs — were 
the International Years of the Quiet Sun, 
in 1964-65. The continued close co-oper¬ 
ation between men of science and radio 
amateurs will make a significant contribu¬ 
tion to the (wider field of human under¬ 
standing, education and goodwill. Edu¬ 
cation by itself does not necessarily lead 
minds towards peaceful purposes. Some¬ 
thing more is necessary — new standards, 
new values, and perhaps a kind of spirit¬ 
ual background and feeling of common¬ 
ness of mankind. 

“The late Dr Sarwate had in¬ 
corporated the amateur service -in his con¬ 
cept of world wide technical co-operation. 
During his last visit to the I.A.R.C. on 
accepting the Club’s patronage, on Janu¬ 
ary 9. 1967, he pointed out that he consid¬ 
ered the amateur’s QSL-card as a ‘pass¬ 
port to international friendship.* 

“Science and technology have the 
power to change the world, and the happi¬ 
ness or unhappiness of man depends solely 
on the way he utilises this science and 
technology. I.A.R.C. has set the right ideal 
in endeavouring to improve the image of 
the amateur world, in the realistic way of 
creating appreciation and understanding 
of the radio amateur service. For our 
world-wide family of radio let us 
repeat the words of a great pioneer of 
telecommunications, Alexander Graham 
Bell. In his thinking, as well as in his 
works, Bell left much for others. Speaking 
to his children, he spoke to us all: 

“ ‘Don’t keep for ever on the public 
road, going only where others have gone. 
Leave the beaten track occasionally and 
<five into the woods. You will be certain 
to find something you have never seen 
before. Of course, it will be a little thing, 
but do not ignore it. Follow it up, explore 
around it; one discovery will lead to an¬ 
other, and before you know it you will 
have something worth thinking about to 
occupy your mind. All really big discover¬ 
ies are the result of thought.’ ’* 

Application for membership of the In¬ 
ternational Amateur Radio Club may be 
submitted in the following form: 

Call Sign.Name and Address. 

Main operating interest; CW — Phone — 
SSB — RTTY. 

Preferred bands . . . 

Other Remarks . . . 

I hereby apply for membership of the 
I.A.R.C. and agree with the aims of the 

Club. Date and Signature . 

Annual Subscription: 22 Swiss Francs ($5). 
Payment by personal cheque, Money Or¬ 
der or Bank transfer to: 

Societe de Banques Suisse (SBS) Interna¬ 
tional Centre Branch, Geneva 20 Switzer¬ 
land. I.A.R.C. P.O. Box 6. Geneva 20, 
Switzerland. 


FCC INTRODUCES INCENTIVE LICENSING 


Element 

Element 

Element 

Element 

| 

It 

III 

IV (e) 

5 

X 


5 


X 


13 


X 


13 


X 

X 

20 


X 

X 


IV (b) 


In April, 1965, the Federal Communications Commission of the United 
States released news of its intention to provide for incentive licensing and 
distinctive call signs for the amateur radio service. The views of organised 
amateur groups and individual amateurs received by the Commission were 
given consideration before a decision was reached. 

Several suggestions were made and on November 22, 1967, the final 
decisions, effective from that date, were made. The Commission concluded 
that the present advanced-class licence would be retained as a new hiaher- 
class licence instead of creating an amateur first class licence. Existing holders 
of the advanced class licence would be renewed as such with all privileges 
and status belonging to the new advanced class licence. 

Class 

Novice 
Technician 
General 
Advanced 
Extra 

Element I. Morse Code speed, words per minute. 

Element II. Basic law comprising rules and regulations essential to beginners’ 
operation including sufficient elementary radio theory for the understanding 
of those rules. 

Element III. General amateur practice and regulations involving radio opera¬ 
tion and apparatus and provisions of treaties, statutes and rules affecting 
amateur stations and operators. 

Element IV(a). Intermediate amateur practice involving intermediate level radio 
theory and operation as applicable to modern amateur techniques, in¬ 
cluding, but not limited to, radiotelephony and radiotelegraphy. 

Element IV(b). Advanced amateur practice involving advanced radio theory 
and operation as applicable to modern amateur techniques, including but 
not limited to radiotelephony, radiotelegraphy and transmissions of energy 
for measurements and observations applied to propagation, for the radio 
control of remote objects and for similar experimental purposes. 

Amateur operator licences are normally valid for five years from the 
date of issuance of a new or renewed licence, except the Novice Class 
licence which is normally valid for a period of two years from the date of 
issuance. 

Frequency allocations for the various grades of licence are:— 

Amateur Extra Class and Advanced Class — 

All authorised amateur privileges including exclusive frequency operating 
authority in accordance with the following table, effective on the dates shown. 


Freauenciet 

3500-3525KHz 
3800-3825KHZ 
7000-7025KHZ 
14000-14025KHz 
21000-21025K.Hz 
21250-21275KHz 
3500-3550KHZ 
7000-7050KHZ 
14000-14050KHZ 
21000-21050K.HZ 
3825-3850KHZ 
7200-7225KHZ 
14200-14235KHz 
21275-21300KHz 
50.00-50.10MHz 
3825-3900KHz 
7200-7250KHZ 
14200-14275KHz 
21275-21350KHZ 
50.00-50.25MHz 


Claes of licence 

Amateur 

Extra 

only 


Amateur 

Extra 

only 

Amateur 

Extra 

and 

Advanced 

Amateur 

Extra and 

Advanced 


Dato Effective 

November 

22nd 

1968 


November 

22nd 

1969 


November 

22nd 

1968 


November 

22nd 

1969 


General and Conditional Class:— All authorised amateur privileges except 
those exclusive frequency operating privileges which are reserved to the 
Advanced Class and/or Amateur Extra Class. 

Technician Class:— All authorised amateur privileges on the frequencies 
50.25-54.00MHz and 145-147MHz and in the amateur frequency bands above 
220MHz. Technician Class licensees may additionally operate on the fre¬ 
quencies 50.00-50.10MHz until November 22, 1968, and 50.10-50.25MHz 
until November 22, 1969. 

Novice Class:— Those amateur privileges designated and limited as fol¬ 
lows:— 

(1) The DC plate power input to the vacuum tube or tubes supplying 
power to the antenna shall not exceed 75 watts, and the transmitter 
shall be crystal controlled. 

(2) Operation on the frequency bands 3700-3750KHz, 7150-7200KHz, 
21.10-21.25MHz and 145-147MHz is authorised for radio telegraphy 
using only type A-l emission. 

Novice Class licensees may additionally operate until November 22, 
1968, on 145-147MHz for radiotelephony using specified types of emission. 

Morse code examinations are classified as: Beginners’ code test at five 
words per minute. General code test at 13 words per minute. Experts’ code 
test at 20 words per minute. 

One aspect of the proposed distinctive call sign schedule related to the 
assignment of call signs with a single letter prefix and a double letter 
suffix. These call signs are popularly referred to as two letter call signs and 
are cherished as the sign oi an “oldtimer.’* 

To reflect longevity and/or attainment in amateur licensing the available 
two-letter calls will continue to be assigned to previous holders and will also 
be assigned to holders of the Amateur Extra Class licence. There are about 
8,000 two-letter call signs available for reissue. 

... 
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RADIO HOUSE PTY. LTD 

306-308 NTT ST., 6 ROYAL ARCADE AND 760 GEORGE ST., SYDNEY 
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SPECIAL 

PURCHASE 

Sat of thrto' 
period $3.75 


CHROME VAN 

German screwdriver and 
pocket tester. 

1. 6-12 volt model auto 
test. 

2. Sparkplug tester. 

3. 110-380 volt mains tester. 

$1.25 each 


Actual Sts* 

”KH UTF’ $3.95 

Free. One spare m er c u ry 

cell. 

With fob keyring, attrac¬ 
tive gold finish case. 
Simply squeeze. Illumin¬ 
ates car and house locks, 
etc. 

$4.00 Posted oiiywhere 


MULTIMETER TESTERS 


Mi M IK-50 

Modem Design, 33 Micro Amp 
Meter. 

30,000 Ohms per Volt D.C. 

13,000 Ohms per Volt A.C. 

I p.c. Multipliers and Shunts used. 

Printed circuit. 

Clear Scale, ruggtd moulded 
case. 

SPECIFICATIONS 

DC Voltages: 0-0.3-1.2-3-12-30. 
120*300-600-1,200 V at 30,000 
Ohms per volt. 

AC Voltages: 0-3-12-30-120-300- 
600*1,200 V at 13,000 Ohms per 
volt. 

DC Current: 0-.06-6-60-600 mA. 
0-12 A. 

Resistance: 0-60K-6M-60M (350, 
35K., 3 5 OK. at mid-scale). 

Decibels: minus 20 to plus 57 
dB (0 dB equals 1 mW. 600 
ohms). 

Audio Out: Capacitor in series 
with AC volt ranges. 

Short Test: Internal buzzer. 

Accessory: 1 pr. heavy test leads. 


Price $11 

with leather case, $38.00. 
Postage 50c to $1 extra. 

Batteries: 1 (1.5V), 1 (15V). 
Size: 3 5-16" a 6 5-16" x 21" 
Weight: 1.41b approx. 


LIMITED STOCK ONLY 
Model RH-10 


RANGES: 

DC Voltages: 0-10-50-500-1,000V 

DC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

AC Voltages: 0-10-50-500-1,000 V 
at 2,000 Ohms V. 

DC Current: 0-500uA 0-500 mA. 

Resistance: 0-10K-lMeg: 60 ohms, 
6K. ohms at centre scale. 

Capacitance: 25uuF to luF, in 
two ranges. 

Decibels:—20 to plus 36db, two 
ranges. 

Output: 0-1,00 V In four ranges. 

Size: 5in x 3iin x llin. 

Weight: 13oz approx. 

Price $10.75 

Postage 30c to $1 extra. 


TRANSISTOR POWERED 
TELEPHONE 

$12.00 

each 


any number can be connected together. 
Latest Stand type with Cali Button on 
each unit. 

Ideal for office or home installation. 


$4.90 


Each 


NEW MODELS “KAISE” 


TRANSISTOR HEARING AID 

“APOLLO” Model 300. 3 Transistors. 
This Hearing Aid is an ultra-modern 
unit. It incorporates the following 
outstanding features: 

Ample power and clear tone. 

Compact—2in x liin. 

Precision printed circuit design. 
Magnetic earphone. 

Separate Tone and Volume Controls. 
Torch Cell—UM5 Battery. 

Complete with leather case. 

NEW MINIATURE MODEL $39.00 
Replacement Battery only 12c. 
Postage 50c extra. 


New Home or Office telephones complete 
with internal batteries. $9.75 for two units 
and 50 feet connecting wire. Postage 75c. 


Volt, Ohm, Milliamp 
Meters, all with over¬ 
load protection and 
mirror scale. 

Model 

55 $20 30,000 o.p.v. 

60 $25 50,000 o.p.v. 

70 22.50 30,000 o.p.v. 
80 $18 20,000 o.p.v. 

Postage extra 50c. 


Nodol RH-5 


• High aensltivlty-20.000 
Ohma/V DC. 10.- 
000 Ohtm/y AC 

• iin Meter. 

• Handy 


SPECIFICATIONS 

DC Voltages: 0-10-50- 
250-500- !<SOO V <20.- 
000 Ohme/V). 

AC Voltages: 0-10-15- 
250-500-1000 V <10.- 
000 Ohma/V). 

DC Current: O-50uA. 0- 
5-50-500mA. 

Resistance: 0-1 OK. 0- 

100K. 0-1 Meg. 0-10 

Met. 

(62 Ohms. 620 Ohms. 
6.2K, 62K at centre 
scale). 

Capacitance: O.OOOluF. 

0.005uF. 0.03uF-luF. 

Decibels: minus 20db to 
plus 36db in 2 ranees. 
Dimensions: OVfcin s 

5V4!n s lHln). 

Weight: I5ox approx. 


Pries $18 

Port*,. 50c to 51 extra. 

Complete with Internal battery, 
testing lead# with prods. 
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WIRELESS INSTITUTE ACTIVITIES 

Plans are well in hand for the International Amateur Radio 
Union Congress to be held conjointly with the Wireless 
Institute of Australia convention in Sydney at Easter. 


THE J.AJR.L. 

In view of the forthcoming Interna¬ 
tional Congress in Sydney, and the fact 
that the Japan Amateur Radio League 
will be sending two delegates, it may be 
of interest to local amateurs to know 
something of the conditions and regula¬ 
tions governing amateur radio in Japan, 
and the following is a precis of an article 
published in “Interadio.” 

The authority for the details given 
is Hirokazu Shirai, JA1ETA, Public Re¬ 
lations, J.A.R.L. 

At present there are about 42,000 ama¬ 
teur radio stations in Japan and the history 
of amateur radio goes back about 40 years. 
In 1958 an amendment to regulations 
removed all restrictions as regards age and 
anyone with the basic schooling back¬ 
ground of compulsory education, from 6 
to 15 years could sit for the State Exami¬ 
nation. This saw the commencement of a 
new era in amateur radio in Japan and 
provided for two new grades of licence, 
one for the Phone Band Amateur Radio 
Operator and the other Code Band Ama¬ 
teur Radio Operator. 

To obtain an amateur licence it is neces¬ 
sary to pass the State Examination for the 
Amateur Radio Operators, which is held 
twice a year, in April and October. The 
pass average for those sitting for the 
examination is 67 per cent - 68 per cent. 
To prepare students for the examination 
the J.A.R.L. holds courses at ten different 
locations. More than half of the amateur 
radio operators in Japan are within the 
age range of 16 to 20 years. 

Mobile operation on the 51 MHz and 
144MHz bands is becoming very popular 
in Japan and in the large cities like Tokyo, 
Osaka, Kyoto, Fukuoka and others there 
is hardly any period within the 24 hours 
that contacts are not taking place. 

In a country where typhoons and earth¬ 
quakes are prevalent, amateur radio plays 
a big part in providing emergency com¬ 
munications. The Press and broadcast sta¬ 
tions give good publicity to emergency 
work performed by amateur operators. 

By far the greater percentage of ama¬ 
teur equipment in use is home constructed. 
Single-sideband is getting more and more 
popular, but the price of such commercial 
equipment is beyond the reach of the 
younger amateurs. Amateur television is 
permitted in Japan and a number of 
amateur stations transmit their own TV 
programs. 

Prior to 1959, the equipment of an ama¬ 
teur station had to be inspected by the 
Ministry for Telecommunication before 
permission was given to make transmis¬ 
sions. Since then, this examination 
is waived if a guarantee is issued by the 
J.A.R.L. The percentage of stations opera¬ 
ting under this guarantee is about 99.5 per 
cent. In 1965 an amendment to the law 
allowed students who had attended the 
20-40 hours lecture course to be eligible for 
an amateur licence. 

There are four categories of licences 
issued: 

1. 10-watt antenna power or less . . . 

Phone Band Amateur Radio Operator. 

All amateur bands except 14Mhz. 

2. 10-watt antenna power or less .... 

Code Band Amateur Radio Operator. 

AH amateur bands except 14MHz. 

3. 100 watt antenna power or less .... 

Class II All amateur band frequencies. 

4. 500 watt antenna power or less .... 

Class I All amateur frequency bands. 

From the result of a questionnaire, the 
measuring instruments in the possession of 
Japanese amateurs are: 


Circuit tester.98.3 per cent 

Grid dip meter .50.3 per cent 

Test oscillator.31.8 per cent 

Marker oscillator.30.9 per cent 

Oscillograph .13.6 per cent 

Antenna wattage meter ...8.3 per cent 

V.T. voltmeter .7.1 per cent 


Heterodyne frequency meter.6.6 per cent 


At the end of January, the American 
Radio Relay League had confirmed that 
they would be represented and the Japan 
Amateur Radio League had indicated that 
they would be sending two of their 
directors. Confirmation from other societ¬ 
ies of their intention to attend are no 
doubt to hand by now. 

The Wireless Institute convention will 
open on Good Friday morning, April 12th, 
1968, at Wireless Institute Centre, 14 
Atchison Street, Crow’s Nest, the head¬ 
quarters of the New South Wales Division, 
when a welcome will be extended to the 
interstate delegates. Later on Friday after¬ 
noon the proceedings will be transferred 
to Georgian House, Miller and Mclaren 
Streets, North Sydney, for the official wel¬ 
come to overseas visitors. Following an 
adjournment for dinner the first inter¬ 
national session will be held at Georgian 
House. The remaining business sessions of 
the convention will be held at the Wire¬ 
less Institute Centre. 

Members of the Institute who wish to 
do so may attend any of the sessions of the 
convention at the Wireless Institute Centre. 
Those wishing to attend the welcome to 
overseas visitors at Georgian House and 
the official convention dinner should make 
reservations by contacting the administra¬ 
tive secretary of the New South Wales 
division, 14 Atchison Street, Crow’s Nest. 
Ladies may accompany members to the 
Convention Dinner on Easter Saturday 
night. Out-of-city and interstate members 
who may be visiting Sydney at Easter 
will be particularly welcomed. 

The fundamental aim of the Interna¬ 
tional Congress will be to consider what 
action may be taken to form a Region 
111 organisation of Amateur Radio 
Societies similar to those that exist in 
Region 1 and Region 11. 

Should the conference decide on 
a course of action, then steps will be 


taken to implement such policies within 
the shortest possible time, with the objects 
of establishing and maintaining continual 
liaison between Region 111 societies, so 
that a united front may be presented at 
future International Telecommunication 
Union Conferences; and conducting a 
survey for the establishment of a practical 
way to assist amateur radio in developing 
countries. 

NEW SOUTH WALES 

The New South Wales Division annual 
dinner and Field Day was held during 
the Australia Day weekend in January. 

At the monthly meeting held on Friday 
evening January 26th at the divisional 
headquarters, 14 Atchison Street, Crow’s 
Nest, the presentation of two annual 
awards was made. This year the award for 
the best lecture of the year went to 
Howard Lilley, VK2AYT, for his lecture 
on “Video Tape Recording.” 

The “Adams Trophy” for the best 
article by a member of the New South 
Wales Division, published in the institute 
magazine “Amateur Radio,” was presented 
to Frank Hine, VK2QL, for his article 
on Ionospheric Predictions. 

The election of the Federal Councillor 
for the ensuing year, which is conducted 
at the January meeting each year, resulted 
in Pierce Healy, VK2APQ, being re-elect¬ 
ed unopposed. 

In his report on W.I.A. activities in 
the Federal sphere, reference was made 
to the revised P.M.G. Handbook; clarifi¬ 
cation of the departmental attitude to 
television interference; Remembrance 
Day Contest rules; the Intruder Watch; 
I.T.U. fund; the new W.I.A. Federal Con¬ 
stitution; I.A.R.U. Congress; and the im¬ 
portance of a Region 111 organisation. 
The full text of the report will be publish¬ 
ed in the monthly bulletin of the New 
South Wales Division. 


ELECTRONIC, ELECTRICAL 
AND 

COMPONENT MANUFACTURERS 

Small private companies and firms in the above 
field with growth potential desiring to become 
associate companies (not subsidiaries) of a larger 
organisation which can provide factory space, 
stores, marketing & administrative facilities, should 
write for further particulars to:— 

ASSOCIATE COMPANIES 

G.P.O. Box 775, SYDNEY, N.S.W. 2001. 


Ilir 
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We are specialists in close tolerance work for the communications 
industry in light engineering, sheetmetal, timber or plastics. If your 
problem involves one or more of these fields, it will pay you to see us — 
WE COULD HAVE THE ANSWER. 


BOX 63 NIDDRIE 
TELEPHONE: 379-7743 

A DIVISION OF SCOPE LABORATORIES 


SCEL PTY. LTD 


ment specially tailored to your 
needs whether it is a console in 
timber or sheetmetal or a 
bracket to hold a component. 


Sole Agents 



PHYR PRODUCTS PTY, LTD. 

70 BATESFORD ROAD, CHADSTONE, VICTORIA 


DISTRIBUTORS:—A. E. Harrold Pty. Ltd., 123-125 Charlotte Street, Brisbane. Qld.—Home¬ 
crafts Tasmania, 199 Collins Street, Hobart. Tas.—Newton McLaren Ltd., 82 Gilbert Street, 
Adelaide, S.A.—Atkins (W.A.) 894 Hay Street, Perth, W.A.—George Brown & Co. Pty. Ltd. 
267 Clarence Street, Sydney. N.S.W. 


138 


ELECTRONICS Australia , March , 1968 













The Field Day was held at the division’s 
transmitting Station, VK2WI, Dural. More 
than 250 members and their families and 
friends were present including members 
from the Hunter Branch, Central Coast 
and Blue Mountains branches. Interstate 
visitors were George Down, VK4Y, and 
David Priestly, VK6ID. Also present was 
Mike Winkler, W4SMZ, on leave from 
Vietnam. Mike who also holds the call¬ 
signs BV1US and DL4SZ met several 
who had QSO’s with him as BV1US. 

URUNGA CONVENTION 

The popular North Coast and Table¬ 
lands convention will be held at Urunga 
on the 12, 13, 14, 15th April 1968. Located 
350 miles north of Sydney near the mouth 
of the Bellinger River, Urunga is an ideal 
location for a convention. 

The organisers, Brian Slark, VK2ZCQ; 
Harry Crisp, VK2LX, Crieff Retallick, 
VK2XO; Ray Chaplin, VK2SB and Jack 
Gerard, VK2ADN, extend an invitation to 
all radio amateurs and their families to 
spend Easter at Urunga. All Motels and 
Hotel have arranged to reserve accom¬ 
modation for visitors to the convention. 
Direct bookings are advised. 

A full program of social and field 
events has been arranged: 

Friday, 12th April: — 

8.00 p.m. Visitors meet at the Ocean 
View Hotel for get-together and rag chew. 
Saturday, 13th April:— 

10.00 a.m. Registration at the Beer Gar¬ 
den. 

10.30 a.m.-12 noon. 7MHz Hidden 
Transmitter Hunt. (First prize to the value 
of $20). 12.30 to 1.30 p.m. Lunch. 

1.30-3.30 p.m. 144MHz Hidden Trans¬ 
mitter Hunt (First prize to 'die value of 
$20). 8.00 p.m. Meet at School of Arts 
for social evening. 

Sunday, 14th April: — 

10.30 a.m.-12.30 p.m. 144MHz three- 
stage hidden transmitter hunt. (1st prize— 
one week’s holiday for two at Westella 
Motel). 12.30 to 1.30 p.m. — Lunch. 

2.30 p.m.-4.30 p.m. All-Band Scramble. 
Any power, any location. (1st prize, one 
week’s holiday for two at the Newry 
Motel, Pacific Highway, Urunga). 

8.00 p.m. All meet at the Urunga Bowl¬ 
ing Green Club House for entertainment 
and prize giving. Noel Hansen, VK2AHH 
will entertain on his Electric Organ. For 
those not taking part in the radio contests, 
a novelty event will be held in front of 
the Hotel at 1.30 p.m. on Sunday. (Prize, 
a case of bananas, donated by Bill Grant, 
VK2AWH.) 

For the Ladies: Saturday, 1.30 p.m. to 5 
p.m. A motor tour to Scott’s Head artd 
afternoon tea. Sunday, 2.30 p.m. to 5 p.m. 
A motor trip to Tallowwood Point and 
afternoon tea. During the weekend, condi¬ 
tions permitting, Norman Moody, of Coo- 
namble, will give a demonstration With a 
ten-channel radio-controlled model aero¬ 
plane. 

Registration Fee: Men $2.50; Ladies 
$1.50. 

Lucky number registration: A week’s 
holiday for two at the Ocean View Hotel. 

Due to the sudden death of the Urunga 
Convention president, Bill Allworth, 
VK20E, Fred Carruthers, VK2PF, has 
agreed to act as president for the 1968 
convention. 

The Annual Dinner was held at Wind¬ 
sor Gardens, Chatswood. Among the 
guests present were: 

John Striker, W6MOV, and Mrs Striker. 

Roul Thomas, FK8AU. 

Ron Holt, Radio Branch, P.M.G.’s De¬ 
partment. 

Colonel Ballantine, O.C. 8th Div. Signals 
and Mrs Ballantine. 

Charles Allen, Civil Defence Organi¬ 
sation, and Mrs Allen. 

Kev Schroder, VK8ZGF. 

Master of Ceremonies for the evening 
was Bert Hay, VK2AGW, who recounted 
several amusing incidents he had experi- 


VALE BILL ALLWORTH 

It is with deep regret that we record 
the death of BUI Allworth, VK20E, of 
Grafton, N.S.W. BUI was a member of 
the Grafton City Council during the 1959 
Centenary year and had since served con¬ 
tinuously from 1962. He was a well-known 
radio amateur and in 1966 chaired the 
Urunga convention. Since licensed in 
1930 t he had assisted in emergency com¬ 
munications in times of flood. The deep¬ 
est sympathy is extended to his family 
from his fellow amateurs. 


enced during his 40 years of commercial 
and amateur operating. 

Following the dinner, dancing was the 
order of the evening when John Striker 
was invited by the band to be guest musi¬ 
cian. John is a talented pianist as well as 
playing several wind instruments. 

Maitland Radio Club 

A new radio club has been formed in 
Maitland, New South Wales. At a recent 
meeting of former members of the Mait¬ 
land Y.MCA. Radio Club it was decided 
that an independent radio club be formed 
for the progress and advancement of 
amateur radio in the Maitland district. 

On the unanimous decision of prospec¬ 
tive members it was deckled to name the 
new club the Maitland Radio Club and 
office-bearers were elected. 

•Kevin Watson, VK2ZKW, was invited 
to supervise the activities of the club and 
was duly elected president. The full list 
of office-bearers is as follows. 

President: Kevin Watson VK2ZKW. 

Vice-president: Bruce Watson- 

Secretary: Margarat Watson- 

Treasurer: John Rogers- 

Advisory Council: 

Allan Councell 
Tony Martin 


Keith Ingle 
Norm Blacktop 
Bill Rimraer 
John Whitehead. 

Two publicity officers were appointed: 
The president, Kevin Watson, will look 
after the local Press, radio and television; 
and Colin Hay technical articles and in¬ 
formation to “Electronics Australia” and 
“Amateur Radio Magazine.” John White- 
head is the club official photographer. 

The club is a member of the N.S.W. 
Division of the Wireless Institute of Aus¬ 
tralia and is affiliated with the division’s 
Youth Radio Scheme and examinations 
for the various certificate grades will be 
held during the year. 


CALLING ALL 

PROSPECTIVE AMATEURS 

The Wireless Institute of Aust¬ 
ralia was established in 1922 to 
further the interest of Amateur 
Radio. With over 45 years ex¬ 
perience, who could be more 
experienced in the teaching of 
this subject? 

We are a non-profit making 
Organisation. Correspondence 
Courses are available at any 
time. Personal Classes commence 
in February of each year. 

For further information write to: 

THE COURSE SUPERVISOR, W.I.A., 

14 Atchison Street, 
CROWS NEST, N.S.W. 


BRIGHT STAR CRYSTALS 

PREFERRED BY LEADING MANUFACTURERS 
THROUGHOUT THE COUNTRY FOR— 




ACCURACY STABILITY ACTIVITY- OUTPUT 

All types of Crystals Available. 

Such As DC 11, FT 243 HC 6U CRA 
B7S, HCI8U, ETC. 

TOLERANCES: 0015%, .002%, 

.003%, .005% ETC. 

Consult uc for Crystals for any mobila Radio. 

Pricas dapand on tolaranca and fraqvancy raquirad. 

DISCOUNT FOR QUANTITY ORDERS 


Established 36 Years 

AMATEUR AIRCRAFT and ULTRASONIC CRYSTALS also AVAILABLE 


Our new Factory employing the most modern equipment allows 
us to offer you PROMPT DELIVERY for all your CRYSTAL 

requirements. 

DEVOTED EXCLUSIVELY TO THE MANUFACTURE OF 


PIEE0 ELECTRIC CRYSTALS 

Contractors to Federal and Slate Government Departments 

REPRESENTATIVES AUSTRALIA AND NEW ZEALAND-MESSRS. CARREL & CARREL, 
BOX 2102, AUCKLAND. 


MESSRS. ATKINS <W A.) LTD., 
894 Hay Street. PERTH. 

MESSRS. A. E. HAROLD PTY. LTD., 
123-125 Charlotte Street, BRISBANE. 


MESSRS. LAWRENCE & HANSEN 
ELECTRICAL (VIC.) PITY. LTD., 
34 Brisbane Street, HOBART, 
and 29 St. John Street, 
LAUNCESTON, TASMANIA. 


546-5076 


BRIGHT STAR RADIO 

LOT 6 EILEEN ROAD, CLAYTON, VICTORIA 


546-5076 
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PRINTED CIRCUIT 

CRYSTAL CONTROLLED OSCILLATORS 

RANGE 1.5 kHz to 100MHz 


|m# pty. 

Ehr ltd. 


P.0. BOX 105., CLAYTON, VICTORIA. 3168 

Tel. 544 0361 TELEGRAMS: “PYTRONIC” MELBOURNE 
Brisbane, Sydney, Adelaide, Perth, Hobart. Canberra, Geelong 


In order to relieve the designer of the sometimes difficult and 
invariably time consuming task of oscillator design and layout, 
Pye Pty. Ltd. Australia has produced a range of crystal oscil¬ 
lators, alj of known stability and* with guaranteed output levels, 
in the range of 1.5 kHz to 100 MHz for incorporation as com¬ 
plete sub-assemblies in larger pieces of equipment or for use 
individually as frequency markers or reference oscillators. 


Types now available are:- 




$A Nett 

XL687 

1.5 KHz 

to 

6 KHz 

35.50 

XL683 

4- 6 

KHz 

to 

50 KHz 

30.00 

XL681/A1 

+ 50 

KHz 

to 

60 KHz 

21.50 

XL681/A2 

+ 60 

KHz 

to 

75 KHz 

21.50 

XL681/A3 

4- 75 

KHz 

to 

150 KHz 

19.80 

XL682 

4-150 

KHz 

to 

525 KHz 

14.00 

XL692 

500 

KHz 

to 

1 MHz 

20.41 

XL688/A1 

4- 1 

MHz 

to 

6 MHz 

12.50 

XL688/A2 

4- 6 

MHz 

to 

20 MHz 

10.50 

XL690 

4- 20 

MHz 

to 

60 MHz 

10.50 

XL691 

4- 60 

MHz 

to 

100 MHz 

12.00 

Optional extra. 

— In-line Socket 

Part 

No. 67-536 

0.56 


RYE XL688. Size 2.5” x 2" 


T.O.S.C.A, 


ELECTRONIC SALES 

180 LYONS ROAD, DRUMMOYNE 
SYDNEY, 2047, N.S.W. 
TELEPHONE: 81-1810 


Open till 5 p.m. daily and till 3 p m. on Saturday. 


SCOOP PURCHASE, VALVE CLEARANCE-RADIO AND TV VALVES. ALL NEW, 3 MONTH WARRANTY 


VALVE SPECIAL 


$1.00 

75c 

60c 

1S2 

6A7 

1D4 

6AH4 

6AM5 

1S4 

6AL3 

6AM6 

1U5 

6AN8 

6B7 

3GK5 

6AQ5 

6BD7 

3S4 

6BJ8 

6BH5 

6AK5 

6BL8 

6C6 

6AR5 

6BM8 

6D6 

6BR5 

6BN4 

6ET6 

6BW7 

6BQ5 

6EU8 

6CF6 

6BW6 

12AC6 

6CQ6 

6CU8 

12AE6 

6F12 

6EB8 

12AH8 

6K7 

6GW8 

12AQ5 

6U5 

6S2 

12AT6 

12AU6 

6U9 

12AT7 

12BL6 

6X9 

12FK6 

12F8 

6Y9 

12X4 

35W4 

12AX7 

32A8 



TUNER SPECIAL 

All Tested NO VALVES. 
Admiral: 94D131/4 
94D110/7 

C9403 

19in TV Cabinets. Brand 
New, with legs. Maple or 
Walnut. Ideal for Speaker 
enclosure. 

$6.00 Plus Freight. 

Astor: PA584 

PA581 

Atlas: 3A 

Wire Wound Resistors. 
Mixed. 10 for $2.00. 

AWA: 40129 49807 

49802 41232 

49809 

Electrolytics 50Mfd 150V. 

4 for $1.00. 

Healing: TD25 TD83 

Philips: 3006 3009 

Pye: EAF002 

$3.00 Pins Post 

Milliard Mini Boxes. Com¬ 
plete Kit. No Speakers. 

Teak or Maple. $11.25 net. 
Plus Freight. 


Miniature Motors 3-4v DC 
$ 1 . 00 . 


Garrard Slimline Stereo 
Changer. Complete with 
P/U $19.50 plus freight. 

Superseded model, but new 
in carton. 


5.5 me Sound TV Trap coil 
in can, 25c. 


Please add Postal Charges unless specified in relation to weight and distance. 
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At the present time, the club meets 
each Friday night at 7.15 p.m. in the 
Maitland Technical College, but plans are 
in hand to build the club’s own workshop 
and “radioshack” so that members may 
gain on-the-air experience. The club call 
signs are VK2BHV on the high frequency 
bands and VK2ZVM for VHF operation. 

Three classes of membership are avail¬ 
able, i.e., Adult, Junior and Associate. 
Further information about the club and its 
activities may be obtained by phoning the 
secretary at Maitland 33-7286; or by writ¬ 
ing to Maitland Radio Club, Box 54.. PO, 
East Maitland 2323, N.S.W. 

QUEENSLAND 

Members of the Queensland Division 
of the W.I.A. co-operated with the Boy 
Scouts Association during the Eighth Aus¬ 
tralian Jamboree at Jindalee. The assist¬ 
ance given by the VHF operators to the 
Jamboree Headquarters in the massive 
job of encamping some 15,000 scouts, as 
well as ensuring the safety of the boys 
when on the “Ventures” to the Lamington 
Plateau, Cunninghams Gap, Mount Bar¬ 
ney and Nambour districts, was highly 
praised by the Scout officials when tri¬ 
butes were handed out on the closing 
day. 

The VHF base station was located 
adjacent to the camp headquarters and a 
close liaison was maintained with the 
mobile units. 

The HF station, located some distance 
away, was in contact by way of a two- 
meter link. Operating on all high fre¬ 
quency bands under the call sign of the 
Queensland Branch, Scout Group Amateur 
Radio Club, VK4QH, 252 contacts were 
made with local and overseas stations and 
provided a deal of interest to visiting 
Scouts. 

Townsville Amateur Radio Club 

The club has received a grant of land 
for the erection of a new clubhouse and 
workshop. The site overlooks the city and 
bay from a point 300ft high on the slopes 
of Castla Hill. The Club district extends 
west to Charters Towers, south to Ayr 
and north to Ingham. 

Recent openings on 52MHz, both inter¬ 
state and to Japan, have created quite a 
lot of activity among members, particularly 
those who have recently gained their call 
signs. 

Two instructional classes are operating, 
catering for beginners as well as advanced 
students. 

WESTERN AUSTRALIA 

Neil Penfold, VK6ZDK, has been ap¬ 
pointed Federal Councillor for the West¬ 
ern Australian division of the W.I.A. and 
will be representing that State at the Fed¬ 
eral Convention and International Con¬ 
gress in Sydney at Easter. Neil has been 
divisional secretary and federal contest 
manager for several years. 

VICTORIA 

The single-side-band operators’ weekend 
was held at Hamilton in south-western 
Victoria, on the Australia Day weekend. 
This get-together is scheduled to be held 
every two years, and this was the third. 
The hosts were Ern Mitchell, VK3AEM; 
Danny Daniell, VK3ADD; and Tim Wells 
VK3TW. The secretary, Dudley Nourse, 
VK2DQ, was unable to attend, due to a 
throat infection. 

The weekend took the form of a call¬ 
up on 7MHz from a station set up at a 
motel on the western side of the town 
to those who were mobiling into Hamilton. 
Although in some cases propagation con¬ 
ditions prevented direct contact being 
made, relays were made via Melbourne 
stations. 

A buffet dinner was held on the Satur¬ 
day evening and all present including the 
ladies enjoyed themselves. 

On Sunday morning the venue was the 
R.S.L Hall for a series of lecturettes and 
discussion groups. Phil Williams, VK5NN 


covered the subject of building big linear 
amplifiers now that the new regulations 
have been released. This lecture was fol¬ 
lowed by George Pither, VK3VX, who 
gave a timely talk on the I.T.U. as it 
affects amateurs. George also discussed 
the “Intruder Watch” organisation. 

Then followed a talk on ‘tricks-in-the- 
trade” as far as mobile operation is con¬ 
cerned, by Geoff Thompson, VK3AC. 
Geoff also played some amusing tapes. 

After morning tea, Ray Naughton, 
VK3ATN, gave a very interesting talk on 
his moon^bounce experiments, which have 
previously been reported in these notes. 

Lunch, followed by general discussions 
on many aspects of sideband operation, 
concluded the get-together. 

YOUTH RADIO SCHEME 

As the schools had just resumed when 
these notes were being prepared', no de¬ 
tails of club activities had come to hand. 
However, cluib leaders are reminded that 
it is necessary for them to register with 
their respective State supervisors imme¬ 
diately club activity begins. 

Addresses of all State supervisors were 
given in the January issue of these notes. 

WESTLAKES RADIO CLUB 

Y.R.S. activities commenced at the West- 
akes Radio Club at the beginning of Feb¬ 
ruary. Students will be prepared for the 
Elementary, and Junior Certificate exam¬ 
inations. The first of these examinations 
will be held in May. 

Parents are advised that it is the policy 
of the Y.R.S. that mains-operated equip¬ 
ment is not eligible for inclusion in the 
Elementary or Junior sections of the in¬ 
structional courses and is not allowed 
until a student has at least gained the 
Junior Certificate. 

Classes for older students wishing to sit 
for the February, 1969, Amateur Opera¬ 
tors’ Certificate of Proficiency examination 
are held at the Westlakes Radio Club each 
Wednesday night, commencing at 7.30 
p.m. The session is divided into two sec¬ 
tions, the first hour being devoted to morse 
code practice, followed by two hours of 
instruction on radio theory. 

Full details of the club’s activities can 
be obtained by writing to the secretary, 
Allan Coates, P.O. Box 1, Teralba, N.S.W. 

a 


KITSET SPECIAL 



BROADCAST RECEIVER 

This set has remarkable sensitivity using 
an efficient reflexing circuit coupled to a 
high gain amp which drives a 3in speaker 
producing a quality sound. RANGE: 75 
miles without aerial or earth. The set is 
housed in an attractive Teak-finished Cabinet 
as illustrated. The kit, complete to the last 
screw, makes an ideal companion in the 
home or car. Comprehensive instruction 
booklet provided. Ideal gift. 

KITSET $13.50 

Pack and Post., 50c. 

WIRED AND TESTED $2.00 EXTRA. 

Prompt Service. 

KITSETS AUST. 

BOX 176 P.O., 

DEE WHY, N.S.W., 2099. 


SERVICE 

BILL TURNBULL offers you 
service on Hi Fidelity equip¬ 
ment tape Recorders, Com¬ 
munication Receivers and 
Electronic Test Equipment. 


25 years experience 
All work guaranteed 


BILL TURNBULL 

II ELLALONG ROAD, 
CREMORNE, N.S.W. 90 4825 


60 ELECTRONIC PROJECTS 
YOU CAN BUILD 

How would you like to 
make a 4-band Short Wave 
Converter, a Screaming 
Siren, Boat Hailer, Tele¬ 
phone Amplifier, Electro¬ 
nic Organ, Electric Fence 
— Battery operated, 15- 
mile range, or any one of 
60 exciting, easy to build 
projects? 

IT’S EASY THE S.E.W. 
KIT WAY. 

2-3 or 4 Transistor Kits 
complete with cabinet and 
speaker from $11. 

All Kits Transistorised and 
use special printed Circuit 
Boards. 

TAPE DECKS AVAILABLE 

With or without pre Amps. 
Magnavox, Van Der 
Molen, BSR._ 

6 TRANSISTOR RADIO KIT 

Complete, incl. Instruc¬ 
tions. $16.50. 

Wired and Tested. $19. 

PALACE 8-WATT 
STEREO AMPLIFIER 

Frequency Response 50 to 

15,000 cps. $32.50. 

Also Solid State Models 
Available. 


TAPE RECORDER KITS 

Unit 14, TAPE PRE¬ 
AMPLIFIER, Unit 15 
60/90 Kc/s, Push/Pull 
Transistorised Bias Erase 
Oscillator Module Unit 16, 
Transistor Tape Recording 
Amplifier Module. Used 
with Unit 14. 

NEW TAPE KIT—Com¬ 
plete Record, Erase and 
Output Stage—uses latest 
IC circuit. $46.00 plus 
tax. 


Unit 2, 10 Watt Amplifier 
1.5-ohm 20/ 20 Kc/s 12V 
Supply. $15 plus tax or 
3W to 50W from $9 plus 
tax. Unit 3a 7 Watt 8 
ohm complete with Bass 
and Treble Controls, 
Mono. $20 plus tax. Unit 
13, 12 Watts RMS Con¬ 
tinuous 15 ohms 40V Sup¬ 
ply. $21 plus tax. Also 
25W, 35W, 75W, RMS 

Amplifiers 8 ohms from 
$44 plus tax. P.A. Ampli¬ 
fiers 12V Transistorised 
from 3W to 50W from 
$9.50 plus tax. Also 50W 
Guitar Boost Amplifier. 


TUNER Bandwidth 8 K/cs. 

Unit 10a with Power Sup¬ 
ply. $23. Unit 10 with RF 
Stage and Power Supply. 

$31.80 plus tax. 

Also Tuner Modules avail¬ 
able. 


DON BOSCO 

“Mosquito” Signal Injec¬ 
tor. A Signal Source for 
every electronic applica¬ 
tion. $14.00 complete. 


NEW! 80,000 

CANDLEPOWER FLASHLIGHT! 

A portable searchlight. 
Yacht sails visible at 1,000 
yards. A newspaper at 300 
yards. Water and rust 
proof. $11.00. 

TRANSISTORS AND 
DIODES AT SPECIAL 
PRICES ’ including BC107, 
$1. AF114, 95c; AC125, 
90c; BC108/AT327, 90c; 
AF115, 95c; 2N301, 

$2.50; BC109, $1.30; 

AF116, 90c; OC74, 95c. 

Also Components, Tape, 
Film, etc. Send S.A.E. for 
Details and List. 


S. E. WILLIS TRADING CO. 

38 Rlversdale Road, Camberwell Junction, Vk. 3124. Phone 
82-5787. Please include Freight — Sorry No C O D. 


TRANSISTOR MODULES 
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PHONE 51-3845 


COMMUNICATION 



hh 




EZ> 1 

1 o 


636 KING STREET, NEWTOWN—51 -7008 


136 VICTORIA ROAD, MARRICKVILLE - 51-3845 



CT330 


CTSOO 


220S 4000 OPV 

D.C. Volts 5, 25, 125, 500, 2,500. 
AjC. Volts 10. 50, 250. 1.000. 
Current: 250mA, 250mA. 
Resistance: 0-10K, 0.1 M*»g. 

$7.95. post 50c 
C.T.330 20K. OPV 

D.C. Volts 6. 6, 30, 120, 600. 
1,200, 3,000. 6,000. A.C. Volts 6. 
30. 120, 600. 1,200. D.C. Current 
.06-6, 60, 600mA Resistance. 6K. 
600K, 6meg.. 60 meg. D.B. minus 
20 to plus 62. 5 Ranges. Specially 
suitable for transistor use 

$15.95 

C.T.500 20K.OPV 

D.C. Volts, 2.5, 10, 50. 250, 500. 
1,000. A.C. Volts. 10, 50. 250, 
500, 1.000. D.C. Current, .05. 
5.50. 500mA. Resistance, 12K. 
120K, 1.2meg., 12 meg. D.B. 

minus 20 to plus 62. 

$13.25 

KAMODEN—100B 

10,000 O.P.V 

D.C. Volts. .5, 2.5. 10.50, 250. 
500. 1,000. 

A.C. Volts. 25, 10.50, 250, 500. 

1 , 000 . 

Mils., .01. .25, 2.5, 25. 250. ID A 
Res., 20K, 200K, 2M.. 20M:OHM 
DB minus 20 to plus 62. 5 Ranges. 

$28.75 Post $1.00 


P.T.34 1000.0PV 

D.C. Volts. 0, 10. 50, 250, 500. 
1 , 000 . 

A.C. Volts 0, 10, 50, 250. 500, 
1,000. 

M.A. 1-100-500 RESISTANCE. 

$5.25 Post 50c 
200H. 20K.OPV 

D.C. Volts, 5, 25, 50, 250. 500. 
2,500. A.C. Volts, 10. 50. 100, 500, 
1,000. DC. Current, 30uA, 2.5, 
250mA. Resistance, 6K, 600K. 
Capacitance. 2 D.B. Ranges. 

$10.50 Post 50c. 

ALL PRICES NET. INC. S.-TAX. 


NEW WIDE 
RANGE SPEAKERS 

15 ohm Twin Cone. 

8 in.$7.00 

lOia.$0.95 

12in.$7.90 

5in.$650 

5in Tweeter. $3.75 

4in Single Tweeter .. .. $2.75 

12in Heavy Duty 20 watt $17.50 


CAR RADIO 

8 Transistor Car Radios. 12 volt. 

Long-range reception. De luxe 
model. Push-button station selec¬ 
tor .$59.50 

Standard model, with 

speaker.$49.50 

Standard aerial.$5.75 

Lock-down model.. $8.75 

$8.75 


AMPLIFIERS 
Public Address Range 
240V-AC 



MINIATURE P.A. AMPLIFIER. 

1J WATTS OUTPUT. 

Multi Match Ferguson O.P. trans¬ 
former input for crystal mike and 
pick-up with electronic mixing. P.P. 

EL. 84 output.$39.50 

30 Watt. As above, EL34 

P.P.$53.50 

40 Watt As above. EL34 

P.P.$79.50 

60 Watt. As above 6DQ6 

P.P..$98.50 

LINE OR VOICE COIL. 

TRANSFORMERS 
MULLARD HI-FI RANGE 
5/10 with pre amp base and treble 
boost. Ultra Linear output $43.50 
5/20in. As above .. .. $65.50 


P.A. SPEAKERS 

8 WATT 

8in Units in Waterproof 
Projection Horns. 

15 Ohm Voice Coils. 

$14.50 

In Double Ended Flares. 
Duolateral Coverage. 

$16.50 

Line Output Transformers to suit, 
$1.75 extra. 


DYNAMIC 

MICROPHONES 

Model DM 108. 

Imp. 50K with Switch. 
Freq. Response 
100-10,000 c/s. 

$11.75 

Model DM-401 
with switch, 

$8.75 

Floor Model MIC 
Stand 2 Section 
Adjustable. Heavyweight. 

$11.75 

Table Model. 

$3.50 

9in Goose Neck, $5. 


TACHOMETERS 


J$> • 


scaled for 

. $28.75 
. $23.75 


Mullard ACE, 

5.7 or 9K . . 

With Dwell Angle 
OHNAR 
240-degree Circular Movement. 

Scaled 6K or 8K.$24.75 

Standard Scale, 6 or 8K $19.75 
Postage N.S.W. 50c, Interstate 75c. 



REVERBERATION 

UNITS 

Latest design to suit organs, stereo, 
guitar, any hi-ft equipment. 

$5.75 

Post 35c. 


CO-AXIAL SPEAKERS 
C.S.-20. 8" 

V.C. 16 ohm Cross over, 3,000 
cycle. Frequency range 40 to 
20,000 cycles. 

Rated 8 Watts. 

$15.95 

12!n 20 Watt. 

Ad above. 

$27.75 


HORN TWEETER 
CT-3 

2,000-20,000 Response. 

20 Watts Power. 
Sensitivity -110 dbw. 
Weight 1441b. 

$8.95 


STEREO RECORD 
CHANGERS 

Latest Model. 4-speed. 

$21.50 

De Luxe Model. 

Fully machined and balanced. 
Heavyweight turntable. Ceramic 
cartridge. 

$27.50 

Post N.S.W. $1.25. Interstate $1 75. 

De Luxe Model 
with mechanical cueing device. 
Calibrated stylus. Pressure control. 
Adjustable counter balance. 
Two spindles. 

$37.50 

Teak Platforms to suit. 

$9.50 

Perspex Cover Domes. 

$9.50 


HI-FI STEREO 
HEADPHONES 

8-OHM. 

Range 25c to 17K.C. 

$9.75 

Post 35c. 


CLOSED CIRCUIT 
TV CAMERA 

Fully compatible with Australian 
TV operates on any TV set. Just 
connect to aerial terminals. Ideal 
for schools, hospitals, shop 
minding and entertaining. 


$372.50 


PANEL METERS 



EDGE METERS. 1mA. 
Scaled V U.S. 

Tuning Stereo Bal. $2.59. 

A FULL RANGE OF UNITS. 
85 Types. lV4in to 3**in. 
FROM $3. 

Send for full list. 


FUZZ BOX 

FUZZ BOX. E. AND A. AUG. 
WIRED AND TESTED. 

$ 12 . 

Post.# 75c. 


REVERB UNIT 

COMPLETE with AMPLIFIER. 
E.A. October issue. Kitset $39.95. 
Wired and tested. $41 95. 


TACHOMETER 

To suit all cars. 

State voltage—Polarity. Revs. 

$13.75 

Port 50c. 


TEST EQUIPMENT 

A full range of Tech, instruments. 
Send for Brochure. See Nov. Issue. 


ELECTRONIC ORGAN 

Portable for bands 100 transistors. 
37 Keys plus 6 major. 6 minor 

chords. $267.25. 

61 Keyboard plus Pedal Clavier. 

8 watt amplifier. Reverb tremelo— 
5-tone changes. Suit home or 

Church use. $464.75. 


SIGNAL INJECTOR 

Transistorised. Fountain pen-sized 
Unit for Signal Tracer in Radio. 

TV and Amplifier Service 

$4.75 

Post 25c. 


NEW RECORDING 
TAPE 

3in Correspondence Tape .. 50c 

3in Mylar LP 300ft .. .. $1.05 

5in Mylar LP 900ft .. .. $2.9# 

5in Mylar DP 1200ft .. .. $2.59 

5y4in Mylar LP 12000ft.. .. $2.99 
544in Mylar DP 1800ft .. $3.75 

7in P.V.C. 1200ft.$2.59 

7 in Mylar LP 1000ft .. .. $3.75 

7in Mylar DP 2400ft .. .. $5.99 

Post 25c per spool. 
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"MYERS" AUTOMOBILE STEREO 
TAPE PLAYER 

Power Supply: 12V DC 
(Rated Power requirement 
less than 1.0 ampere.) 

Cartridge Tape: Size 3 
Cartridges of both 4 and *8 
track. Playback Head: 4 
and 8 track compatible, 
automatic starting and 

automatic channel selecting. Transistors: 12-transistor 
(Silicon-used and OTL system). Tape Speed: 3-/1” per 
second, plus 3% minus -1%. Drive Motor; DC Micro 
motor with Governor. 

Frequency Response: 70—10,000 cps. Wow and Flutter: 
Less than 0.3% WRMS (when using standard tape). 

Separation (Cross Talk): Better than 45db. Signal to 

Noise Ratio: Better than 40db. Price $99.50. 


MULLARD 

MAGNAVOX 


BOOKSHELF 
ENCLOSURE 
Maple, Teak or Walnut 
Complete $24.75 
SUPER BOOKSHELF 
$36.75. 

Post: N.S.W. 50c. Interstate $1.00. 
CABINETS ONLY 
R. H. BOOKSHELVES $11.50 
MULLARD $10.95 


PLAYMASTER 
BOOKSHELF UNITS 
6in 8in 12in 

$27.75 $33.50 $36.50 

jCT. 



GUITAR 


AMPLIFIERS 

10-Watt, Two-Channel, with Twin 

Cone Speaker.$53.55 

14-Watt, 4 Inputs, Bass~ and Treble 
Boost. 2 Twin-Cone Speakers, $63 
17-Watt, Four-Channel, Bass and 
Treble Boost. Two Twin-cone 
Speakers. .._.. $76.25 

35 WATT 

4-Channel, Bass and Treble Boost. 
4 Twin-Cone Speakers . . $109.05 
Vibrato with foot control and 2 
preset controls for frequency and 
intensity. $10.50 extra oa above 
models. 

14 plus 14 WATT 

With Reverberation. May be used 
as 28 Watt or as 14 Watt plus 14 
Watt Reverb. Two 9x6 Woofer 
Speakers. Two 9 x 6 Twin-Cone 
Speakers. 4 Channels Bass and 
Treble Boost. Foot Vibrato control 
included. 

$163.50 

SLAP BASS OR BASS GUITAR 
40-WATT AMPLIFIER 

4 Input Channels, Bass and Treble 
Boost. Two 12in Radial Beam 
Speakers. Perfect reproduction on 
20 cycles. 

$159.75 
PIGGY BACK 
GUITAR AMPLIFIER 

30 Watt. $79.75 

45 Watt. $99.75 

60 Watt.$119.75 

4 Inputs. Bass and Treble Boost. 
Vibrato if required, $10.50 extra. 


TAPE HEADS 

2-Track Mono. 

$5.75 pr. 

4-Track Stereo. Hi-Fi. 

$8.80 pr 

Post 25c. 

PLAYMASTER 117 

60-Watt 

KITSETS $90.75 

Wired and tested, $96.75. 



IMPORTED SOLID 
STATE STEREO 
HI-FI AMPLIFIERS 

T.S. 135. 15 watts per channel. 
19 transistors. 4 inputs. 

Bass and treble boost. 
Loudness control. 

$78.75 

U.A. 41. As above. 20 watt 
per channel. 

$92.95 


PLAYMASTER 106 
AND 107 



Feb. and March Elect. Aust. 

106 

WIRED AND TESTED$88.75 

107 

WIRED AND TESTED$79.00 


V.T.V.M. 
MODEL TE-40 
MILLIVOLTER 

Spec. AC.V. Imv.—300 Vrms. 10 
ranges. Accuracy 5 cps—1 2 me, 
plus-minus 2dB. 10 cps-1 me, plus- 
minus IdB. 20 cps-250 KC., plus- 
minus 0.2dB. 

dB. Scale: 40-30-20-10.0, 10.20, 

30.40, 50 dBm. 240 V.A.C. 

$47.50 


MODEL TE-65 
V.T.V.M. 

DC.V 0-1.5.5-15-50-150-500-1.500 
V. Rms. AC.V. 0-1.5-5-15-50-150- 
500-1,500 V Rms. 0-1.4-4-14-40- 
140-400-1,400-4.000 V. P.P. 
Resistance RX10.100, .IK, .10K, 
100K, .1M, . 10M. Decibel—lOdb, 
minus-plus 65dB. 

240 V.A.C. 

$42.50 

TECH. P.V. 58 $40.50. 


TEST EQUIPMENT 





WIDE BAND OSCILLOSCOPE 


5 Meg. Bandwidth. Push-poll vertical and horizontal 
Amplifiers. 8 position, high sensitivity vertical Amplifier, 
Frequency Compensated on all positions. Calibrated .02 
to 600 volt. Hard-time base, 20 cycles to 75K. Latest 
American R.C.A. circuitry. Complete with probe. 

3-inch $99.75; 5-inch $111.50 

T.O.2 TV portable service unit 2” oscilloscope $59.50. 
C.R.O. DOUBLE BEAM SWITCHING UNITS 
$39.75 


I tSf w 5 

• # 

.** 


119 STEREO 
TAPE ADAPTER 

Suits all Playmaster Stereo ampli¬ 
fiers and others that accept crystal 
P.U. 

Kitset.$79.00 

Wired and tested.$96.00 

MULLARD 
TRANSISTORISED 
TAPE RECORDER 
With full instructions and circuit 
and deck. 

KITSET $110.00 


PLAYMASTER 4 
STEREO AMPLIFIERS 

Push-Pull, 8 Watt per Channel. 
Bass and Treble Boost and Cut, 
Wired and Tested. 

$77.00 


ELECTRIC GUITAR 

Pickup Unit,.SS.75 

Accordion Pickup Units .. $8.75 
Harmonica Picknp Units .. $1.95 
Post. N.S.W. 40c? Interstate 75c. 


T.C. 

2 


VALVE TESTER 

Tests an valves, diodes, reedier* 



„ Good-bad meter. 

Complete wftb tabs chart. 

$26.75 

Poet, N.S.W. 25c? Interstate $1.25. 

T.E. 50.-99—5011 

Checks. Na Vistas. Compactions, 
etc. 

$34.25 


G.D.O. 

UNITS 


Leader. 81$. Mhmd. 2 Mao to 
26$ Mea Nartstorlsed, 248 V.A.C. 
Operatkm. Modulated. Calibration, 
Accuracy 2 per cent. 

$41.50 

T.E. 18 Lafayette, t Bands. 588 
K.C. to 280 Mean. 248 V.AC. 
operation 

$39.50 

Poet, N.S.W., 58c? Interstate, 75c. 
T.E. 15 Transistorised, 7 “ “ 

368 Kc to 278 Mess. 

$34.75 


SIGNAL GENERATOR 

Deluxe Model TE-20D. 

Freq. range 128 KC—500 Mcs. 
7 Bands. Accuracy 2 per cent. 
Output 8V. Provision for Xtal. 
Suitable for self calibration. Marker 
generator. Printed circuit. 240 
V.A.C. 

$27.50 

T.E.20 $25.50. 

LEADER L.S.G. II $29.75. 
Post.. N.S.W., 75c; Interstate $1.25 


AUDIO GENERATOR 

DeLnze Model TE—22D. 

Freq. range, sine 28 cps—288 KC. 
SQ. 28 cps—25KC. Output voltane. 
Sine 7V. SQ. TV P-P. Output Im¬ 
pedance 1008 ohms. Acc. 5 per cent 
Distortion leas than 2 per cent. 8- 
range attenuation. 

1/1, 1/10, 1/188, 1/IK. Printed 
circuit. 

148 V.A.C. 

$41.50 

ToM. N.S.W $l.Mi InUrrtal. tl.M 



STEREO SPECIAL 


PLAYMASTER 

115 

The new solid state Stereo-Amp¬ 
lifier. April issue. 

Wired and tested.$104.00 

Kit Set. $90.00 

Pre-amp to suit magnetic 
cartridge. 12.00 


19 Transistor. 

12 Watts per Channel. 

Input for Mag. and Ceramic P.U. 
Bass and Treble Boost. 

$78.75 


PLAYMASTER 118 

KITSETS S79.75. 

Wired and tested, $89.75. 
Fitted with Pre-Amp to suit 
Magnetic Cartrdige. 
$12.00 extra 


ELECTRONICS Australia, March . 7968 


143 








































AMPLIFICATION 


^PHONE 51-3845 

D 




636 KING STREET, NEWTOWN—51-7008 


DULWICH HILL, EARLWOOD, BUS STOPS AT DOOR, STOP No. 42 
EVENINGS and WEEKENDS: "KALUA," Hilma Street, Collaroy Plateau, XW5956 


NEW 


M I. AMMETERS. 
lViin. 8-0-8 amps. 
1-50 

BUG KEYS. 
AUTOMATIC. FULLY 
ADJUSTABLE. 


$13.50 


AC-DC 

MOTORS 

32v and llOv, 1/8 H.P. 


High Speed Series. 



$3.75. Post 75c. 


1/20 

H.P, 24v D.C. Geared. 


Approx. 

20 r.p.m. 



$5.75 



Post 75c. 


NEW VALVES 

1A3 .. 

75c 

6AM5 .. 

75c 

1A5 .. 

75c 

6AN5 . . 

$1.25 

1C5 .. 

75c 

12SK7 .. 

50c 

1C6 .. 

. $1.25 

12SL7 .. 

$1.25 

1C7 .. 

50c 

47 .. .. 

$1.25 

1D5 .. 

55c 

76 .. .. 

75c 

1F5 .. 

. $1.00 

84/624 .. 

$1.25 

1G4 .. 

75c 

723A 

. 6.00 

1H5 .. 

75c 

809 .. .. 

$1.75 

1H4 .. 

75c 

813 .. .. 

$7.00 

1J6 .. 

.. $1.25 

289B and 


1K7 .. 

50c 

Socket 

$5.75 

1L4 .. 

50c 

366A .. . 

$1.50 

1M5 

50c 

954 .. .. 

50c 

1N5 .. 

75c 

956 .. .. 

50c 

1Q5 .. 

50c 

1603 .. . 

50c 

1S5 .. 

75c 

1616 .. . 

50c 

1T4 .. 

. $1.00 

1619 .. . 

$2.00 

6AK6 

75c 

1629 .. . 

50c 

6AR6 

.. $1.25 

1050 .. . 

$2.00 

6AS7 

.. $2.00 

9006 .. . 

50c 

6B6 .. 

75c 

AV11 .. 

25c 

6B8 .. 

75c 

CA19 ..$10.50 

6BF6 

.. $1.00 

CK1013 . 

$1.50 

6C8 .. 

75c 

CV63 .. 

75c 

6F6 .. 

. $1.00 

CV66 .. 

75c 

6G6 

75c 

CV1102 . 

75c 

6G8 .. 

. $1.50 

:V1133 . 

75c 

6J6 .. 

. $1.00 

CV1136 . 

75c 

6J7G 

75c 

EBC33 . 

75c 

6J8 .. 

. $1.75 

EC70 .. 

40c 

6K6 .. 

75c 

ECH33 . 

$1.50 

6K7 . 

50c 

EF36 .. 

75c 

6N7 .. 

75c 

EF37 .. 

75c 

6SA7 Metal 75c 

EF39 .. 

75c 

6SC7 

.. $1.00 

EF72 .. 

40c 

6SH7 

40c 

EF73 . . 

40c 

6SJ7 .. 

. 95c 

EK32 .. 

$1.50 

6SK7 

.. $1.25 

EL91 .. 

$1 00 

6SN7 

75c 

EM35 .. 

75c 

6SS7 

.. $1.25 

KTW62/ 


6X5 

75c 

6U7 .. 

75c 

7C5 .. 

50c 

RD27 .. 

$1.50 

7N7 .. 

75c 

VR65 

. 50c 

7W7 

50c 

VR75/30 

$1.50 

12A6 

50c 

VR105/30 $1.£0 

12AT7 

.. $1.00 

VR150/30 $1.50 

12BE6 

.. $1.00 

VT502 .. 

$1.25 

12C8 

.. $1.25 

32 .. 

$1.00 

12SJ7 

.. $1.25 

42 .. .. 

$1.00 

2A3 . 

.. $2.00 

45 .. .. 

$1.00 

2C26 

75c 

37 .. .. 

$1.00 

2X2-879 

i . 50c 

49 . . 

$1.00 

3A4 

. $1.25 

CL4 .. . 

$1.25 

3B7 .. 

. $1.00 

EMI .. 

$1.25 

3D6 .. 

. $ 1.00 

TZ40 

$1.00 

5X4 .. 

50c 

6AB7 .. 

75c 

5Y4 .. 

50c 

6C6 .. . 

$1.25 

5Z4 .. 

. $1.00 

6SC7 .. 

75c 

6AC7 

75c 

7A6 .. . 

75c 

6AG5 

95c 

9006 .. . 

50c 

6AG7 

.. $1.00 

6L6 .. . 

$1.50 

6AJ5 

50c 

6AK5 .. 

75c 

6AL5 

75c 

807 .. . 

$1.75 



GENEMOTORS 

Input Output 

12v 600v 300mA New ..$11.00 

12v 1200v 200mA.$13.00 

24v 540v 200mA New . . $4.00 

24v 300v 250mA New .. $5.50 

12v 275v 110mA.$7.50 


CHASSIS PUNCHES 

SIZES Min, y.in, ’/sin. tin. 
lVfein with tapered 
Reamer and Carry Box. 

$5.75 

Post 50c. Interstate $1.00. 


HEW POWER 
TRANSFORMERS 

240-10V 1.3KA Auto .. .. $21.00 
124V Doubler 300MA .. $6.75 

130V Doubler 400MA .. $7.75 

145V Doubler 450MA .. $9.75 

150 x 150, 30 M.A.$3.75 

225 x 225, 50 M.A. .. . . $4.25 

193.5in C.R.O. Transformer $12.95 
150v Doubler. 600 M.A. .. $12.75 


3" SELSYN MOTORS- 
TRANSMITTERS 

50VAC—SOOcps. 

$5.75 

Post 75c, Interstate $1. 


RELAYS 

6V, 3-pole Miniature .. .. $1.50 

12 volts, DPDT, 5 amp .. $2.00 

12 volts DPDT. $1.25 

lOOpf TX var. condensers $1.00 
Hi-speed Polarised relay .. $5 00 

2000 ohms.$1.25 

1000 ohms.$1.25 


PADDED DYNAMIC 
HEADPHONES 

100 ohms. $3.00 

With 50 ohm. Dyn. Mic. 

$4.50 

Post 50c. 


OIL FILLED 
CONDENSERS 


.5mfd 600V .. . 

. 35c 

2m fd 600V .. 

. 65c 

lmfd 600V .. .. 

. 65c 

4mfd 600V .. .. 

. 65c 

4mfd 2.5K .... 

. $3.00 

lmfd 3000V .. . 

.$1.70 

.5mfd 5K, .1 5K, . 

1 3K AC 

.25 4K, .5 2ViK, . 

. .. ea. $1.50 

4mfd 3000V .. . 


2mfd 3000V .. . 

. $2.50 

lmfd 3000V .. . 

. $2.00 

1.25mfd 600V .. 

. $4.50 

mfd. 4000v. . 

.$3.00 

*2 mfU. 2000v .. 

.. .. $1.50 

4 mfd. 1500v. . 

.$1.50 

1 mfd. 1500v. .. 

. . . . $1.00 

8 mfd. 60v. .. . 

.$1.00 

1 mfd. lOOOv 

.. .. $1.00 

PYE 


EX-TAXI TRANSCEIVER. 
Complete All valves, speaker, Mic. 
Clean condition. 

$32.00. 


NEW C.R.O. TUBES 

3AP1-906 3 in.$2.75 

CV112 5in.$2.00 

VCR97 6in.$3.75 

ACR10/VCR139A 3in . . . . $3.00 

CV1522 min.$2.25 


LIGHTING PLANTS 

Johnson 1 h.p. Engine. 

12 V. 30 amp. Generator. 
New condition. Tested. 

$72.00 

NEW HEADPHONES 

5 Ohm.$2.25 

2000 Ohm.$2.25 

4000 Ohm.$2.50 

American Lightweight .. .. $1.25 
Lapel Crystal Mikes .. .. $1.25 

Crystal Mikes with switch $1.50 
Telephone Contact Pick-up 

Units.$1.50 

Post 25c pair. 

100 YDS 
HOOK-UP WIRE 

10 Assorted Colours. 

$1.00 

Post 25c 


MINIATURE TUNING 
CONDENSERS 

10 <o 350 PF. 

Complet with Dial. 

Ideal for Crystal Sets. 

$1.00 

Post 10c. 


MORSE KEYS 

Heavy duty. Army type. 

$1.25 

Post 25c. 


TRANSISTORS 

2N174.$5.00 

2N422 .$4.50 

2N441. $4.00 

High-powered units for 75-watt 
audio, 200-watt power units or 
transistor ignition. 

2 H.P. ENGLISH 

J.A.P. PETROL ENGINES. 
Tested. Perfect order 

$39.00 

NEW 

34ft Vertical Collapsible Antennas. 
Complete with Guys and Base 
Insulator. 

$6.75 

4 CHANNEL 
PRE-AMPLIFIER 
MIXER 

Made by S.T.C. for A.B.C. 
Professional Standard. 

$39.50 

NEW 

PORTABLE TRANSCEIVERS. 

38 to 60 megs. RT.76/GRC. 

$ 21.00 

S.T.C. 

F.M. TRANSCEIVERS. 

Ex-Fire Brigade 
Excellent condition. 

$32.00 


BENDIX BC221 

FREQUENCY METERS, 
$70.00. 

With built-in 240v power supply. 

$90.00 


DUMONT 
5" WIDE BRAND 
OSCILLOSCOPE 

LABORATORY MODEL. 
Tested. New condition. 

$99.00 


NEW MOBILE 
R.F. LINEAR 
AMPLIFIERS 

2 to 10 Megs. 

200 Watt P.E.P. 12v Power supply. 
Easily converts to other bands. 
Suitable for SSB. 

Silver. Variable. Inductance. 
Sufficient reserve power for exciter. 

$15.00 


FUZZ BOX 

Kitset or Wired and Tested, $12. 


COMMUNICATIONS 

RECEIVERS 

All air-tested. Re-aligned 

A.R. 88.$199.00 

3-BZ. $55.00 

8C New.$90.00 

A.R.7.$105.00 

SX-28.$175.00 

B-28.$125.00 


WANTED 

Communications Receivers. ( 
Test equipment. P.A. Gear. \ 
Large or small surplus stock. 
Best prices. Call, write or < 
phone any time. 


NEW ELECTRO¬ 
STATIC 5KV VOLT¬ 
METER $49.00 



NEW TRIO JR-200 
KITSET 

Dial assembled. Components 
mounted. Full instructions dnd cir¬ 
cuit Complete in every detail. 
Freq. 550 Kc—31 Mcs, 4 bands. 
Electrical bandspread. A.N.L.- 
B.F.O.-A.V.C., M.V.C.-S meter 
R.F. Stage. 

7 valves. 

240v A.C Operation. 

$95.00 

Also available wired and tested, 
including matching Speaker and 
Cabinet. 

$15.00 extra 
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LISTENING AROUND THE WORLD 


Art Cushen’s month/y report on 
long-distance short-wave, television 
and broadcast band reception. 


Radio Fiji Expansion Program Nears Completion 

I 

A rapid expansion program now nearing completion has 
given Radio Fiji the finest broadcasting facilities in the 
South Pacific, with six medium wove and two short wave 
transmitters, carrying programs in English, Hindi and 

Fijian. 


Radio Fiji’s English service is on 
560KHz from Suva and 1320KHz from 
Lutoka, while Fiji and Hindi programs 
are heard on Suva 710KHz, Lutoko 
890KHz. Two other stations, Suva on 
840KHz and Singatoka on 930KHz, carry 
alternative programs. On short wave, the 
English service is on the air on 600KHz, 
2115-0345 GMT and on 3230KHz, 
1800-2115 and 0345-1030 GMT. The 
vernacular programs are on 5955KHz, 
2130-0330 GMT and on 3284KHz 1800- 
2130 and 0330-1030 GMT. 

Radio was first established in Fiji in 
the early 1930s as a private station, and 
in 1952 was taken over by the Fiji Broad¬ 
casting Commission. The F.B.C is a pub¬ 
lic service operating with a commission 
similar to the Australian Broadcasting 
Commission. Its modern studios in Broad¬ 
casting House, home of Radio Fiji, is 
located in Gladstone Road, Suva. The new 
Broadcasting House was opened in 1954. 
The building houses four studios, a master 
control room, a recording centre, a lib¬ 
rary of 35,000 records, and a host of 
offices and facilities. It is staffed by about 
100 employees, representing the three main 
language groups. 

WIBS USING IHOOKHz 

The Windward Island Broadcasting 
Service, at St. George, Grenada, has been 
received at good level on the new 11700 
KHz frequency at 2000 GMT. The 
station has B.B.C. news and commentary 
relayed from London at this time, fol¬ 
lowed by local news and a music request 
program. During the recent Test cricket 
relays from 2015 GMT. the regional 
news from the Windward Islands was 
broadcast at 2030 GMT. Signals in New 
Zealand can still be received to after 
2100 GMT. The frequency suffers inter¬ 
ference from Djakarta, Indonesia on 
11710KHz to 2000, and some light side¬ 
band trouble from Vatican on 11705KHz 
at 2030 GMT, but the frequency is clear 
from direct interference. The power of 
the transmitter is 5KW and it is probable 
the service was beamed to the British 
Isles for reception of the cricket commen¬ 
taries, and to the Caribbean for early 
evening reception. Time announcements 
are given frequently during the trans¬ 
mission. Grenada time is 4.30 p.m. at 
2030 GMT. 

NEW STATUS OF RYUKYU ISLANDS 

The recent action of the United States 
in returning the Ryukyu Islands to Japan 
has resulted in plans for the expansion of 
radio services in the Okinawa area. Ac¬ 
cording to a Japanese newspaper, NHK 
(The Japanese broadcasting authority) has 


agreed with the Government to establish 
a service in Okinawa, to be known as 
Okinawa Hoso Kyokai (OHK), and simi¬ 
lar to the Radio Japan service NHK 
operates for the domestic listener in 
Japan. OHK will be licensed in 1968 
and will begin transmissions in 1969. At 
present the FEBC has a gospel station 
at Okinawa, which uses three transmitters, 
while the Voice of America operates a 
1MW transmitter on the island on 
1178KHz. At present the Ryukyu Broad¬ 
casting Corporation operates KSAR (740) 
and KSBK (880) with commercial pro¬ 
grams. KSAR has programs in Japanese 
and KSBK in English, to sign off at 1600 
GMT. 

AFRICAN FREQUENCY CHANGES 

Some major changes have taken place 
in African shortwave services. 

Libya has returned to the 41M band, 
and is now using 7165KHz. 

This was the first channel used by Libya 
when they tested the 100KW transmitter, 
but in recent months they have been on 
5965KHz and heard opening at 0430 
GMT. 

The Ivory Coast station Radio Abidjan, 
has replaced 6015KHz by 11920KHz, and 
is on the air at 1800 to 2400 GMT. It is 
presumed that 6015KHz is still used for 
the morning transmission, opening at 
0630 GMT. 

The Bamako station in Mali is on 
1531QKHz, which replaces 9745KHz, and 
operation is 0600-0800 and 1200-1400 
GMT. 

Mauritius is on the air using 683 and 
4850KHz, 1300-1830 (Saturday to 1900), 
also 683 and 9710KHz, 0230-1300 (Sun¬ 
day, 0300). The programs are in French, 
English, Chinese and Indian languages. 

The Togo station Lome is testing with 
a transmission in German on the air at 


2400 GMT, using 5047KHz (4KW), 

3222KHz (100KW) and 7265KHz 

(100KW). The regular services in French, 
English and African languages are also 
carried on these frequencies, 0530-0800, 
1200-1400 and 1730-2300 GMT. 

Ascension Island, the B.B.C. South At¬ 
lantic relay base, has been heard on the 
new frequency of 7105KHz. This fre¬ 
quency carries the World Services 0500- 
0515, and 0600-0630 GMT. A further 
transmission 0700-0715 GMT gives best 
reception in the Pacific area. A further 
new channel, 7240KHz, has the World 
Service from 2015 to 2115 GMT, then 
follows a broadcast in French, 2115-2145 
GMT. 

Nigeria Broadcasting Corporation at 
Lagos, is using new channels in the 13M 
band. The frequency of 21645KHz is used 
from 1445 to 1515 GMT with a pro¬ 
gram in English to Europe and Asia. 
From 1545 GMT, the 21645KHz chan¬ 
nel has a 30-minute bulletin of news in 
Arabic to the Middle East. On 21690KHz, 
the station operates on 1645-1715 GMT 
with English to Europe. Another channel, 
21455KHz, is used 2100-2200 GMT with 
English to North America. 

NEWS FROM CONGO 

The Kinshasa station now appears to 
operate 24 hours a day. It has been heard 
on 4880KHz during the all-night trans¬ 
mission. Tests have also been observed 
on 96660 and 15245KHz. 

A new missionary broadcasting station 
at Kinshasa is being considered by mis¬ 
sions and churches in the city. The sta¬ 
tion will be run as a non-profit organi¬ 
sation and part of its job will be to train 
Congolese in radio work. 

“The Voice of African Brotherhood’’ 
(address P.O. Box 7296, Lubumbashi, 
Congo) is well received in North America 
on 11866KHz. The English transmission 
is 1900 to 2000 GMT. 

LAOS USING 6130KHZ 

The signals of Radiodiffusion Nationale 
Lao, Vientiane, on 6130KHz, has been 
noted when carrying a news bulletin in 
French at 1345 GMT. Our reception is 
best at this time. The news is preceded 
by a march which is also played at the 


BROADCASTS FROM LISBON 


Radio Portugal is operating on the following schedule in Portuguese: 


GMT 

KHz 

Area Served 

0445-0700 

15125, 11935, 17740. 

Angola, Mozambique 

0915-1330 

21700, 17740, 15125. 

Angola, Mozambique 

1715-2115 

21700, 15125, 11935. 

Angola, Mozambique 

0915-1330 

21495, 17740. 

Macau, Timor 

1500-1700 

21495, 17895. 

Port. India 

1345-1400 

21495, 17895. 

Port. India 

0000-0200 

9680, 11935, 6025. 

U.S.A., Canada 

0245-0345 

9680, 11935, 6025. 

U.S.A., Canada 

0445-0700 

7130, 6185, 6025. 

Europe 

2130-0100 

15135, 11840, 9585. 

Brazil 
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WARBURTON 

FRANKI 


TELECALL 

MINI DOOR-PHONE 

2 MODELS: 

1. WITH FLUSH MOUNT SLAVE UNIT 

(Stainless Steel). 

2. WITH SURFACE MOUNT SLAVE UNIT 

(Plastic). 

Normally used to communicate with visitors at front 
or rear door from kitchen, etc., or may be used as 
a high quality intercomm. between any two locations. 
Supplied complete with battery and 50 feet wire. 

.95 Either Set. Post Free 

SURFACE MOUNT TYPE FLUSH TYPE 








SPEAKER 

TRANSFORMERS 


TYPE E 5000 or 7000 ohms to either 3.5 or 
ohms. $1.50 each, post free. 


15 


$14.00 


/ 


Lots of 10 — POST FREE. 


EXTRA SPECIAL 

B.A.S.F. RECORDING TAPE 

4i” 900ft, Type LGS 26 .. .. $3.75 

4i” 1200ft, Type PES 18 .. .. $5.50 
5i” 2400ft. Type PES 18 .. .. $7.95 
All post free. 


POLYPAC 

SPECIAL 

CONTAINS 

2 earphone plugs with cord. 

2 potentiometers with switch. 

25 assorted ± watt resistors. 

25 assorted 1 watt resistors. 

12 assorted Ceramic Condensers. 

12 assorted Low Voltage Electrolytic Condensers. 
12 assorted microcap Condensers. 

12 Paper Tubular Condensers. 

12 Mica Condensers. 

A total of 114 items worth more than $20 at 
regular prices. 

$6.95 PLUS PACK AND POST., 20c. 


CRYSTAL LAPEL 
MICROPHONES 

Complete with Cord and Plug. 

$1 .75 Poat Fnt. 


POWER SUPPLY 
BASIC KIT 

Consists of: 


One Transformer tapped for 9v and 12v at 500 ma. 
One full wave contact cooled Rectifier. 

One 1000 mfd 15 V.W. Capacitor. 

Make your own 9 or 12 volt power pack to supply 
transistor radios, record players, slot cars, toys, etc. 
Supplied with wiring diagram. 


$3.50 


POST FREE. 


NEW TONTINE 75 

Bonded Acoustic Bolting 


Approved by Electronics Aust. for use in speaker 
cabinets. Made from White Dacron Polyester Fibre. 
Will not crack or break when folded. 


Price per square foot: 25c plus 5c square ft pack, 
and post. 

Or pieces 5ft x 3ft. 


$2.50 


Plus 30c pack and post 
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conclusion of the news bulletin at 1400 
GMT, when the transmission reverts to 
Laotian programming. Reports from Mel¬ 
bourne list reception at 1100 GMT at 
fair level, with interference from a Mos¬ 
cow relay on the same frequency. “Aus¬ 
tralian Radio DX News” says RNL con¬ 
firms reception by a card, received by 
airmail in 10 days from the date of re¬ 
ception. Laos has also been heard at 
1230 GMT, and at this time the Moscow 
interference is not so troublesome. 

In recent years Laos has been using 
6150KHz, and reception was difficult be¬ 
cause of the use of the same channel by 
VLR6, Melbourne, but the use of 6130 
KHz makes possible better reception of 
this hard-to-hear country. 

GREEK STATIONS 
The present unsettled position in Greece 
has resulted in more intensive listening to 
Greek stations. Changes in station fre¬ 
quencies have been numerous. A survey 
in the World Radio Bulletin summarises 
the recent operations of most Greek sta¬ 
tions. 

Radio Mytilene on 6240KHz, 1KW, 
heard in Greek at 2330, is a private 
station. Radio Carpenission, listed as in¬ 
active, is heard in Greek at 0030 on 
6525, and is a private station. Power is 
0.3KW. 

Radio Courier (seaborne) heard on SW 
6185KHz (35KW), 7250KHz (35KW), 

9530KHz (15KW) and 11805 (35KW) in 
Greek and English. 

Radio Larissa (Armed Forces), 5955 
| KHz (0.5KW) at 0000. 

Radio Kozani (Armed Forces, 6135 
KHz (0.5KW). 

Other stations in Greece: 

PRIVATE: 

Megara: 1186KHz, 60W. 

Sparte: 1236KHZ, 50W. 

Chios: 6590KHZ, 100W. 

ARMED FORCES: 

Fiorina: 1142KHZ, 1KW. 

Saliniki, 1169KHz, 1KW (Thessalonika). 

Athens: 1313KHz, 20KW. 

Cavalla, 1355KHz, 200W. 

Athens: 6045KHz, 5KW. 

Tripolis, 60G3KHz, 500W. 

Jannina, 7094KHz, 300W. 

Serrai, 7161KHZ, 500W. 

Cavalla, 7214KHz, 500W. 

TESTS FROM ETLF 

Radio Voice of the Gospel, station 
ETLF at Addis Ababa, Ethiopia, con¬ 
tinues to test new channels in its increas¬ 
ing coverage of Africa and Asia. Tests are 
at present being conducted prior to intro¬ 
duction of a regular service to Southern 
Africa, on 11920KHz, from 0430-0450 
GMT. The station uses the well-known 
“Elizabethan Serenade” during the test 
transmission. They ask for reception re¬ 
port to P.O. Box 654, Addis Ababa, 
Ethiopia, and promise verification for all 
those who submit reception details. Signals 
are fair but some sideband interference 
has been noted from HJCB (11915) and 
BBC (11925). 

Another channel in the 25 M band used 
by ETLF is 11940KHz, used for the 
morning program to West Africa. Signals 
are at fair level from 0530 to 0550 
GMT. Interference has been noted from 
Moscow (11935) and Cologne (11945) 
during this daily transmission of hymns 
and prayers in English. 

NEW CARDS FROM TOKYO 

A new series of four verification cards 
has been issued by Radio Japan in Tokyo. 
They feature beautifully printed pictures 
showing a Japanese doll, Mount Fuji, the 
Grass Burning Ceremony held annually in 
Nara, and a design of radio waves trans¬ 
mitted from Japan. The Mt. Fuji card is 
printed in golden colour in a purplish red 
background, while for the radio waves 
design silver and orange colours are used 
on a green background. These beautiful 
cards reflect the essence of Japanese tradi¬ 
tional fine arts. 


CHANGES FROM BERLIN 

Radio Berlin International advises that from March 1 some major fre¬ 
quency changes take effect. 

Area served 
North West Africa 

Central Africa 


East Africa 
U.S.A. and Canada 

South Asia 


ARMED FORCES SCHEDULE 

The latest schedule of the United States Armed Forces Radio Service, 
Washington, is carried on transmitters from both the east and the west coast 
of the United States. 

Area Served 
North Africa 

North Africa/South Europe 


GMT 

KHz 

0615-0700 

15260 

1315-1400 

21555 

1930-2000 

17700 

0345-0430 

15100 

1214-1300 

21585 

1600-1645 

21475 

1600-1645 

17900 

0230-0315, 0100-0145 

9730,9500 

0300-0415 

11840,11970 

0645-0730 

21465 

1115-1200 

21540 

1200-1245 

21540,17880 

1330-1415 

21540 

1430-1515 

21540 

1515-1600 

21540 


GMT 

KHz 

1330-2300 

15430 (G) 

1330-1945, 2000-2300 

21650 (BY) 

1330-1945, 2000-2300 

15330 (BY) 

0700-1030 

15250 (P) 

0300-0745 

11805 (DL) 

0800-1200 

9760 (DL) 

1200-2300 

15330 (BY) 

2230-0300 

15295 (DL) 

0230-0500 

15410 (DL) 

0330-0530 

11805 (DL) 

0400-1630 

9700 (DL) 

0600-1630 

5965 (DL) 

2130-0200 

21500 (DL) 

2130-0330 

17765 (DL) 

1330-2000 

15430 (G) 

2000-2300 

11920 (G) 


S. E. Asia 
Caribbean 


Far East 


Central Europe 

The references following the frequencies indicate the locations of the 
transmitters, as follows: G = Greenville; BY = Bethany: P == Philippines: 
DL — Delano. 

BROADCASTS FROM NIGERIA 

The latest issue of the Radio and Television publication of the Nigerian 
Broadcasting Corporation in Lagos, lists all the stations now operating in 
this country, on both medium and short wave. 

NATIONAL PROGRAM 


GMT 

KHz 

KW 

Location 

0430-2230 

1088 

20 

Lagos 

0430-1403 

4990 

20 

Lagos 

1430-2230 

4990 

100 

Lagos 

0700-1815 

7255 

10 

Lagos 

0430-2230 

1416 

1 

Kaduna (North Regional) 

0430-0703,1630-2230 

3326 

7.5 

Kaduna 

0430-2230 

6175 

20 

Kaduna 

0700-1815 

9655 

10 

Kaduna 

0430-2230 

1376 

1 

Kano 

0430-2230 

1397 

.25 

Sokoto 

0430-2230 

1320 

10 

Enugu (East Regional) 

0430-0703, 1630-2230 

3980 

10 

Enugu 

0715-1615 

6145 

10 

Enugu 

0430-2230 

1397 

.25 

Calabar 

0430-2230 

1358 

10 

Ibidan(West Regional) 

0430-2230 

3204 

10 

lbidan 

0430-2230 

1397 

.25 

Ijebu-ode 

0500-1000, 1400-2100 

638 

5 

Benin (Mid West Regional) 

0500-1000, 1400-2100 

4932 

10 

Benin 

0500-1000,1400-2100 

1397 

.25 

Warri 

EXTERNAL SERVICE 

1300-2200 

9690 

100 

Ikorodu 

1300-2200 

11900 

100 



BROADCASTS FROM KIEV 

English language broadcasts from Kiev, U.S.S.R., from March 1, are as 


follows: 
GMT 
1900-1930 
2230-2300 
0030-0100 

0430-0500 


KHz 

11760,9610 
1240 

12030,11970,11900 
11760,9710, 9610 
12030,11890,9680 
9640, 9630,9620 
9610,7150 


Area served 
Europe 

North America 
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RADIO SUPPLIERS 

323 ELIZABETH ST., MELBOURNE, VIC., 3000. PHONE: 67-4286 
2 DOORS FROM LIME LONSDALE STREET 


KSTABLISHID 1947 




CITIZENS BAND CRYSTALS 
To suit Japanese Walkie-Talkies and Trans¬ 
ceivers P.M.O. Approved Freq. 27.240 Me. 
(Transmitter), 26.785 Me. (Receiver). 

HC6/U Subminiature W pin spacina 27.240 
or 26.785. $3.80 ends or 96.5* • Pair. 
HC18/U Miniature Va** pin spacing, 27.240 or 
26.785, $3.50 ends or 96.50 • Pair. (HC18/U 
also available with flying leads.) 

MULTIMETER Model 20011 
20,000 ohms per v. d.c. 10,000 ohms per v. a.c. 

-gpedficathmsj 

DC volts: 0-5 
25, 50, 250. 
500, 2,500. 
AC volts: 0-10 
50, 100, 500. 
1 , 000 . 

“ current 
50 uA; 25 
250mA. 

Resistance: 0-60 
K ohms; 0-6 

met. 

Capacity: 0.01 
0.3 uF; (ai 

AC 5v); 

0.0001 - 0.01 

uF. (at AC 

250v). 

Decibel: Mlnuf 
20 db plus 

Output range: 0-10, 50 100, 500. 1,000.' 

Battery used: UM3 1.5s, 1-piece. Dimensions. 
3 Va i 4Vi x lVfcln. 

Price 9H.25, Inc. tax. Post free. 
Complete with Internal battery, testing leads 
and prods. 

TURNTABLE BASES 

Unpolished, to suit GARRARD, BALFOUR 
PRINCESS. DUAL 1010. 

$ 8 . 00 . 

All Channel Transistorised TV Antenna 

Boosters. 

$19 each. Poet 50c. 

PK 633 BROADCAST TUNER 




*dj 

*2-4 COM 

O O 



550 Kc—1600 K/c A.M. Circuit: 3 Transistor, 
one diode. Tuner Assembly, excluding audio 
amplifier, driver and output circuitry and etched 
printed circuit board. Containing a variable 
condenser, oscillator, converter, l.F.'t, detector, 
and associated components. 

Power: 9 Volt D.C, , 

Dimensions: 4Viin x 2Viln x 2Viin. 

SPECIAL PRICE $U. 

SWR METERS Model KSW-li 



SPECIFICATIONSt 
Standing Wave Ratio: 1:1 to 1:10. 

Accuracies: Plug or minus 3% scale length. 
Impedance: 52 ohms and 75 ohms. 

Meter: 0-100 DC microamperes. 

PRICEt $19, toe. Tax. 

TRIO COMMUNICATION RECEIVERS 
TRIO Model 9R59DB, 4 Bands covering 540 
Kc. to 30 Me., two mechanical filters for maxi¬ 
mum selectivity. Product Detector for SSB 
Reception, Large Tuning and Bandspread Dials 
for Accurate Tuning, Automatic Noise Limiter. 
Calibrated Electrical Bandspread. "S’* Meter 
and B.F.O., 2 Microvolts sensitivity for 10 db 
S/N Ratio. 

$175 

TRADE-IN ACCEPTED. 



ft t t 


FERROCART POCKET MULTIMETER 
Model PT34 

& MM 300 uA movement. 

. AC and DC voltages: 

* * 0-10. 0-50. 0-250, 

f \^ t 0-500. 0-1,000c. 

w .x ■ Current ranges (mA) 

0-1, 0-100, 0-500 mA. 
Ohms range: 0-100,000 
Slza 3% x 2V4 x IV* Inches. 

PRICE! $5.75 Complete with leads. 

WALKIE-TALKIE 
TRANSCEIVERS CITIZENS BAND 

‘’COMMUNICATOR” Model WT 400, 4 

Transistor, 27.240 Me. Crystal Locked Trans¬ 
mitter, 50 mW. Output. Range approx. 2 
miles open country. PRICE: $35.00 A PAIR. 

RECORDING TAPE 

Well known make. Guaranteed. 

900ft 5 inch Acetate. $1.95 

1200ft 5 inch Polyester. $3.00 

1200ft 7 inch Acetate. $2.75 

1800ft 7 inch Polyester.$3.95 

2400ft 7 inch Polyester.$5.00 

“TOKAI" Model TC-911, 9 Translator. Super- 
hetrodyne. Crystal Locked. Individual speaker 
and Microphone, PMG approved 27.240 Me., 
all metal construction, complete with leather 
case. Range approx. 1 to 8 miles in open 
country. 

Price $75 o pair SPECIAL 

JUST ARRIVED: "NIKKA" 14 TRANSISTOR, 
I WATT TRANSCEIVERS, Solid State circuit, 
long-range boost circuit, buzzer call system. 
Provision for 2 channels, sauelch control, R.F. 
Stage, All Metal Construction. NORMALLY 
$ 220 . 

OUR PRICE: $175.00 a Pair, 
Including Leather Case. 

SPEAKERS AND TRANSISTOR PARTS 

2V*in 8 ohm. $1.50. 

4in 8 ohm. $2.25. 

Miniature, Viin 5000 ohm. Switchpot .. 65c 

Miniature 3/8in 5000 ohm. Switchpot .. 65c 

PVC Tuning Gang, Aerial 6-142pF, Oscillator 

6-60pF. $1.60 

Calibrated Knob 10c extra. 

360 Microhenry Oscillator Coils. 75c 

455 K/c IF. Transformers. Miniature (Ducon 

type). 1, 2. 3. 75c each, or $2 Set of 3. 

Driver Transformers, 8000/3000 ohms $1.00 
Output Transformers 480/8 ohms. .. 91.30 

Earphone. Magnetic 8 with small plug 50c 
Earphone Crystal. Hi-imp. Med. Plug 60c each 

TRANSISTOR AND DIODE SPECIALS 
2SA 29 equals OC44N, 2N410 equals OC45N. 
2N218, 2N188 equals OC74N. 

ANY TYPE, 50c each or 5 for 92. 

SILICON RECTIFIERS 
50 p.i.v. 750 Ma. 50c each or 5 for 91.75. 
400 p.i.v. 750 Ma. 75c each or 3 for 92.00. 

IMPORTED SPEAKERS 

8 inch Twin Cone, 10 Watt. 50-15,000 C/S. 
SPECIAL. $7.25. 

This month only. 

TOKAI ST-1 4 Soli d-state 14 Traiwis tor, 20 watt. 
STEREO AMPLIFIER 
Crystal or Magnetic Pickup. 

25 c/s- 20 k/c (plus ldb at 1 watt). 
Treble bass boost. 

955 

TAPE CARTRIDGE COO 

60 minute. Philips, Sony, Sanyo, etc. 

$2.75 each. 

POTENTIOMETERS NEW ex-factory stock, 

short shaft 1” 2 gang concentric 1 Meg./50K 
ohm 25c, 2 Meg./2 Megohm, SPST Switch, 50c, 
1.5 Meg/50K ohm 25c, STANDARD TYPE 
(short shaft V*in long) 2 Gang. 10K/10K ohm 
50c. 

20K/20K ohm 50c. 50K/50K ohm 50c. 

50K stand. Pot 20c, 50K TAB Mount *5c, 
1.5 Meg. TAB Pot 10c. 

9 pin valve sockets and Shields 20c each or 12 

for $2. 

9 pin standard valve sockets McMurdo, 6c ea. 
or 10 for 50c. 

7 pin standard valve sockets McMurdo 6c ea. 
or 10 for 50c. 


NEW MINIATURE SILICON POWER DIODE 
•00 MILLIAMP 


Type 

Volta 

Current A. 

Price 

EM401 

100 

.8 amp 
.8 

59c 

EM402 

200 

55c 

EM404 

400 

.8 

65c 

EM406 

600 

.8 

75c 

EM408 

800 

.8 

91.00 

NEW 

POLYESTER FILM CAPACITORS. 
TYPE N. 

lOOvolt 

D.C. Working. Plus or Minus 
Tolerance. 

20% 


.001. .0022, .0033, .0047, .01. .022mfd. lie ea. 
.033. .047 mfd. 15c each. .1 mfd. 16c, .22 mfd 
20c. 

SPECIAL CARBON POTENTIOMETERS TAB 
MOUNT 

Smooth, Low Noise. .25 Watts, 20% tol. 
Tab Mount. Complete with Plug In 1 inch 
Shaft and Washer. Plus or minus 20% toler¬ 
ance "A” lin Curve. 

500, IK. 2K, 3K. 5K, 10K, 20K, 50K. 100K. 
250K, 300K. l Meg. 2.5 Meg. 3 Meg and 5 
Megohm. Price: 50c each. 

SINGLE GANG STANDARD 

2V*inch Shaft, with Nut and Washer. "A” Lin. 
or *‘C" Log. Curve. 

500, IK. 5K, 10K, 25K, 50K, 100K. 250K, 
500K, 1 Meg and 2 Meg. Price: 65c each. 
Taps: 500K. Tap 40K and 1 Meg. Tap 400K. 
10c extra. 

SINGLE GANG DW SWITCH 

2V*inch Shaft. “A" or **C** Curve. 5K. 10K. 
25K, 50K, 100K. 250K. 500K, 1 Meg and 2 
Meg. Price 91.00 each. Taps: 500K Tap 40K. 
40K, 1 Meg. Tap 400K. 10c extra. 

2 Gang Standard. 2V*in Shaft, Matched. Plus 
or Minus 3 db. 

50K, 100K, 250K, 500K. 1 Meg. 2 Meg. 91.75 
each. 


F.M. TAXI RADIOS 

T.C.A. (Philips) Low Band, F.M. Mobile Units, 
12 volt. Xtal locked, 120 Kc. Bandwidth. 
Operating Freq. approx. 80 Me., complete with 
all valves and Vibrator and Microphone. Suit 
Amateur Conversion. GOOD CONDITION. 

OUR PRICE, LESS CRYSTALS, 

925. Freight and Packing extra. 

POLYFAKS 

100 Assorted V*. Vi and 1 watt Carbon Resis¬ 
tors, all Popular Types and Makes. _ 91.75. 

35 Paper Capacitors, All Preferred Types, low 
and high voltages. 95c, 

50 Assorted, Ceramic, Disc Ceramic, Ceramic 
button. Mica, and Silver Mica. $1*25, 

VERNIER DIALS AND DRIVES 

JACKSON 36/6 Vernier Dial, and Escutcheon 
(suit Fremodyne 4). 94.50. 

JACKSON 6:1 Vernier Drive. 91.50. 

ALL MASTER INTERCOM SETS 

Telephone type, all Master Mutual Systems, batt. 
operated. 3 Station, $36. 4 Station $52.50. $49. 

3 Station Cable, 25e a yard. 

4 Station Cable, 30c a yard. 

BENDIX BC221 Frequency Meter. 

Freq. Range: 125 Kc. To 20 Me. (I Me. Check¬ 
points) Modulated. Complete with Calibration 
Book, Commercial Power Supply (for 230 volt 
A.C. and 6 volt D.C.) and Headphones. AS 
NEW. 

PRICE: $70 
DISPOSAL SPECIALS 

Ferrite Aerial Rods, Round type, Va inch. Diam. 
8 inches long, 50c Flat type, Va inch wide, 5Vx 
inch long, Va inch thick, 50c. 

TRANSISTOR TRANSFORMERS “E” Type, 

DRIVER 3000/1330 ohms CT.$1 each 

OUTPUT 300 CT/15 ohms.$1 each 

OR $1.75 a pair. 
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EXPANSION OF HCJB 

HCJB, Quito, Ecuador, received ship¬ 
ment of three RCA 100KW shortwave 
transmitters and a fourth engineering pro¬ 
totype on Sunday, October 8, 1967, to in¬ 
augurate the second phase of the World 
Radio Missionary Fellowship’s “Project 
Outreach.” The announcement was made 
recently by the Mission’s president, Dr 
Abe Van Der Puy. The massive trans¬ 
mitters will enable HCIB to make a gigan¬ 
tic increase of power on the shortwave 
bands. 

HCJB engineers, who originated the 
cubicle quad shortwave antenna in 1945, 
have designed and constructed elaborate 
switching mechanisms and additional an¬ 
tenna systems in preparation for the new 
high-power transmitters. 

Project Outreach, a program to increase 
HCJB’s transmitter output to 700KW, was 
inaugurated in 1963 with the construction 
of the hydro-electric plant in Papallacta, 
which will provide electric power for the 
larger transmitters. 

HCJB, “The Pioneer Missionary Broad¬ 
casting Station,” was founded in 1931 by 
Dr Clarence Jones and Dr Reuben E. 
Larson. Because of its antenna height and 
strategic location near the equator, it is 
able to cover more than 80 per cent of 
the land of the earth with powerful short¬ 
wave broadcasts in 12 major languages. 

FROM OUR MAILBOX 

VENEZUELA: A verification card has 
been received from YVNW located at 
Ciudad Bolivar. The station was heard on 
4770KHz last winter, opening at 1000 
GMT. The folding card shows a colour¬ 
ed picture of a bridge and gives the sta¬ 
tion details of Radio Bolivar as medium 
wave, 680KHz 10KW, SW 4770KHz 1KW 
and FM 93500KHz and 100 watts. The 
station address is Dalla-Costa No. 5, 
Alto, Ciudad Bolivar, Venezuela. 

COLOMBIA: A folding verification 
card has been received from Radio Suta- 
tenza, Aero 7170, Bogota D.E., Colombia. 
It is a broadcasting station which belongs 
to the broadcasting system of the Accion 
Cultural Popular. This undertaking of the 
Catholic Church, founded in 1948, is 
directed towards improving the standards 
of the people in every aspect through 


NOTES from readers should be sent 
to ARTHUR CUSHEN, 212 Earn 
Street, Invercargill, N.Z. All times 
listed are Greenwich Mean Time, add 
eight hours for Perth, 10 hours for 
Sydney and 12 hours for Wellington 
time. Frequencies are listed in Kilo¬ 
hertz (KHz). 
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cultural programs. It makes use of the 
system of radio schools of which there 
are 30,000 in all the provinces of Colom¬ 
bia. The network consists of six medium- 
wave stations, and four on shortwave— 
HJGO, 3250KHz, 10KW; HJGC, 5075 
KHz, 25KW; HJGG, 5095KHz, 50KW; 
HJCT, 6075KHz, 10KW. 

PROGRAM ON DXING 

Radio Netherlands, at Hilversum, Hol¬ 
land, is running a series of programs on 
DX listening. The program will be part of 
the weekly DX Jukebox program broad¬ 
cast 0745GMT. Reception is best on 
11730, 9715 and 9525KHz. 

The weekly DX Jukebox Show includes 
contributions from DXers in New Zealand, 
Finland, United States and Holland. The 
series of talks will cover various aspects 
of the hobby, such as listening to South 
America, writing reception reports and use 
of the correct aerial. At the end of the 
series the printed material will be provided 
free of charge and will form an interesting 
handbook. Listeners to Hilversum can en¬ 
rol for the series and receive the printed 
text by writing to DX Jukebox, P.O. Box 
222, Hilversum, Holland. 


FLASHES FROM EVERYWHERE 


EUROPE 

CLANDESTINE: Radio Espana Indepen- 
deniente, is on the air 1300-1415 GMT 
on 14480, 15510 and 17705KHz. From 
1600-1900GMT they use 15140, 15510 
and 17700KHz. From 1900 to 2000 
GMT transmissions are on the air on 
9425, 10110, 12140. This commun¬ 
ist station, which presumably broad¬ 
casts from Romania, has been in opera¬ 
tion since 1940 and is the oldest estab¬ 
lished station of the type. In the 
Pacific, best signals are on lOlOOKHz 
at 0600GMT. Another station “Radio 
Euskado” with the address B.P. 59 
Paris, 16, France broadcasts daily in 
Spanish and Basque, 2030-2100, 2130- 
2200 and 2230-2300GMT on 13200, 
15080 and 17770KHz. The best recep¬ 
tion has been at 2030GMT, on 15080 
KHz and the location of the station 
is presumed to be Andorra. Both these 
stations have programs beamed to Spain. 

MONACO: Trans World Radio DX Spe¬ 
cial program with A1 Stewart is widely 
heard on TWR Monte Carlo on Satur¬ 
day at 0710-0730GMT on 7295KHz. 
Over TWR at Bonaire, the transmis¬ 
sions are Friday 1105 and 2100GMT on 
15255KHZ, and Saturday 0335GMT on 
9690KHz. Reception on Trans World 
Radio on the new channel of 11700 
KHz is reported by Bob Padula, Mel¬ 
bourne. The station is heard at 1825 
GMT in Arabic, and at 1826GMT a 
program in Armenian is presented. At 
1825GMT English identification is given 
as well as the interval signal. 

LITHUANIA: Reception of Radio Vilna 
has been reported by Dallas McKenzie 
in Perth, who compares the signal to 
that which he heard when living in 
Wellington N.Z. The station is stall 
received at 2230GMT on Friday and 
Sunday. The broadcast is transmitted on 
11730, 11970, 15210, 15260 and 15460 
KHz. Best reception in Perth was 11730 
KHz. The station confirmed our recep¬ 
tion of their signal on 15460KHz with 
a verification card -and several interesting 
books on Lithuania. 

FINLAND: The DX Program from 
Radio Helsinki in English is now broad¬ 
cast on Fridays 1600-1700, Saturdays 
1215-1315, 1600-1630 and Sundays 1215- 
1245GMT on 9555, 11805, 15185KHz. 
The same program is also heard on 
Fridays -at 2100-2200 on 6120KHz. 

GREAT BRITAIN: The B.B.C. World 
Radio Club has retimed its broadcast 
to the Pacific. The program, previously 
heard on Saturday at 0745GMT, has 
been moved to Sundays at 0930GMT. 
Other times of the service are 0245 
Mondays, 2100 on Fridays and 1245 
on Thursdays. 


AFRICA 

SENEGAL: Radio Dakar in Senegal is 
being received on 15115KHz from open¬ 
ing at 1800GMT. The opening 
announcement is “Here is Dakar Inter, 
the Senegal Broadcasting System, trans¬ 
mitting from Dakar on 15115, 4950 
and 2649KHz.” Transmissions are in 
Portuguese, Arabic and English, and 
the English period is 1830-1900GMT. 

IVORY COAST: Radio Abidijan has Eng¬ 
lish news in its international network 
now on 11920KHz. The news bulletin 
in English is heard at 1845GMT. Sig¬ 
nals have also been heard from the 
Ivory Coast on 6015KHz at 0630 
GMT. 

MOZAMBIQUE: Radio Lourenco Mar¬ 
ques continues to be reported on the 
15295KHz channel at good level with 
transmitter power of 100KW. The pro¬ 
grams are in Portuguese and are heard 
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from 1800 to 2000GMT. A report in 
Sweden Calling DXers indicates that 
five new transmitters are being installed 
at Beira, to be used for the African 
language broadcasts for the Radio Club 
of Mozambique. Powers of the new 
transmitters will range from 25 to 
500KW. At Lourenco Marques plans 
are in hand to install additional trans¬ 
mitters of 100KW. The Portuguese pro¬ 
gram has been -heard by Tony Marr, 
Auckland, N.Z. on 11820KHz with sig¬ 
nals at fair level from 0500GMT. An¬ 
other frequency, 15295KHz, has been 
heard in Portuguese to closing at 2000 
GMT. The 49M band provides recep¬ 
tion of the English service on 6050 
KHz to sign off at 1800GMT, while 
a program in Portuguese has been ob¬ 
served at 6115KHz at the same time. 

SOUTH AFRICA: The South African 
Broadcasting Corporation at Johannes¬ 
burg is to extend its service to South 
West Africa and use five transmitters 
each of 100KW. The transmitters will 
carry the three home programs, English, 
Afrikaans and the Springbok radio, and 
probably also the all-night program. 
Radio South Africa, Johannesburg, has 
been heard on two new channels with 
transmissions in Portuguese. The fre¬ 
quency of 15365KHz is used from 2000 
to 2055 GMT with a service for Europe. 
Another channel. 15245KHz, is on the 
air 2230 to 2320 GMT in Portuguese 
with the program beamed to Brazil. 
Both signals are at fair level. 

GAMBIA: According to the World Radio 
Bulletin, Radio Gambia, at Bathurst, 
broadcasts from Monday to Friday at 
1710-2030 on 4820KHz with a power of 
31KW. BBC news is relayed in English 
at 1800 and 2000 GMT. 


ASIA 

KUWAIT: Radio Kuwait has the new ad¬ 
dress of Kuwait Radio and Television 
Service, P.O. Box 397, Kuwait. Accord¬ 
ing to the station verification, English 
is 1600-1900 GMT and broadcasts on 
1130KHz on MW with the power of 
1KW. The 4967KHz channel with 10KW 
is also to carry the same program. The 
other frequencies in use by Kuwait are 
1345KHz (100KW) on MW, and 

9520KHZ (50KW) on SW. 

PHILIPPINES: Radio Veritas, Manila, 
has been heard with further test trans¬ 
missions. Latest reception has been on 
11830KHz and heard at 0800 to 0830 
GMT. Signals were good on this 
frequency. The station has requested 
reports, which should be sent to P.O. 
Box 132, Manila. 

TAIWAN: Voice of Free China at Taipeh 
has altered its service in Japanese, and 
the transmissions are now 0740-0810 
and 0950-1020 GMT. The station uses 
11860, 11825, 9685 and 7130KHz. At 
1030 GMT these frequencies have 
been heard with an English request ses¬ 
sion, “The Dragon Show” to 1100 
GMT, when the program continues in 
Indonesian. 

SAUDI ARABIA: The Riyadh station is 
observed on 7220KHz at 0400 GMT. 
Djeddah is reported at 2200 GMT on 
15100KHz with programs in Arabic. 
The “World Bulletin” reports that the 
station has also been heard on 
15150KHz at 0330 GMT, and has been 
heard as high as 15180KHz. 

INDONESIA: A new station of Radio 
Republik Indonesia is reported on 
6135KHz at 1100 GMT by a listener 
in Japan. The station announces as 
“RRI Studio Senarang.” According to 
the “1968 World Radio TV Handbook” 
the station is using 2490 and 3935KHz. 
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NOW distributed 



The 
range 
of world 
famous 
Tannoy 
dual concentric 
loudspeakers. 


The “Monitor” series dual concentric 
loudspeakers are the culmination of over 
30 years’ continuous research and incor¬ 
porate many unique features including the 
revolutionary patented Tannoy magnetic 
shunt (possibly the greatest advance in 
loudspeaker magnet design over the past 
10 years) giving a useful flux increase of 
up to 20%. This results in smoother 
response, better damping, improved tran¬ 
sient response and higher efficiency. 


TANNOY 


Distributed through the Consumer Products Division of 

AMALGAMATED WIRELESS (AUSTRALASIA) LIMITED 

554 PARRAMATTA ROAD, ASHFIELD. 71 0791 


167 Queen Street, Melbourne. 67 9161 • 70 Merivale Street, Brisbane. 4 1631 
Cnr. Darby and King Streets, Newcastle. 2 5166 • Cnr. William and Newcastle 
Streets, Perth. 28 3425-6 

42 Frederick Street, Launceston. 2 1804 • 123 Murray Street, Hobart. 3 3836-7 


CAMBODIA: Radio Cambodia, Phomr 
Penh, has moved to 5005KHz froir 
4994KHz, and is now clear of WWV 
and WWVH on 5000KHz. The statior 
is noted with programs in French ai 
1230 GMT, and English at 1250 tc 
1305 GMT. Bob Padula of Melbourne 
reports this frequency change and says 
the station is at present confirming re¬ 
ception reports by airmail letter. 

TAIWAN: The American Forces Taiwan 
Network, operating on 3995KHz, has 
confirmed reception of their program 
by Barry Williams, of Auckland, N.Z. 
The verification gives the weekday pro¬ 
gram schedule as 24 hours a day anc 
Sunday as 2000-0155, but Monday is a 
silent period. 


THE AMERICAS 

BOLIVIA: Radio Cruz del Sur, the gospel 
station located in La Paz, has changed its 
frequency from 4986 to 5020KHz. This 
has been confirmed in a letter from the 
station’s program director. The signal 
has been heard in North America at 
0200 GMT and it causes interference 
with the Colombian station on that 
frequency. The La Paz station should 
also be heard in the Pacific area on 
this new frequency at 1130 GMT. 

CHILE: Radio Nuevo Mundo, Santiago, 
is reported on the new 17865KHz fre¬ 
quency at 2400-0200 GMT. Radio 
Cooperative, La Voz de Chile, on 9700 
KHz, now opens at 1000 GMT, with 
full identification of station slogan, 
frequencies and network relays. 

ECUADOR: Radio HCJB in Quito has 
now put into operation its new 100KW 
transmitters, reports Malcolm Moore of 
Lower Hutt, N.Z. The station is best 
received on 9745 and 11915KHz, but 
is also on the air on 6050 and 15325 
KHz for the period 0700-1000 GMT. 
The frequency of 15325KHz is beamed 
to Europe and leaves the program at 
0930 GMT to take European language 
transmissions. 


BROADCAST BAND NEWS 

HAWAII: Station KTOH, Lihue, Hawaii, 
which has been operating for several 
years on 1490KHz with 250 watts, is to 
increase power and change frequency. 
The station is the lowest powered 
broadcaster in Hawaii, but will be bet¬ 
ter received when it moves to 1350KHZ 
and increases power to 5KW. The old 
frequency of 1490KHz is one of the six 
channels used in the United States for 
local broadcasting, and several hundred 
stations operate on this low power of 
250 watts night-time and 1,000 watts 
daytime power. Station KTQH, which 
has been on the air for more than 20 
years, is the only station in Hawaii on 
this low power. When it moves to its 
new frequency it should be heard in 
Australia and New Zealand around 
1600 GMT. 

NEW ZEALAND: A new NZBC station, 
1ZT Turangi, commenced to operate 
on 1390KHz in early January. The 
station is located on the southern shores 
of Lake Taupo and relays 1ZA Taupo, 
1500KHz. 1ZT is on the air daily 
1700-1120 GMT except on Saturday 
when it opens at 1800 GMT. The 
program from 1700 to 2100 is commer¬ 
cial, and from then on the station 
relays the NZBC national program. 

JAPAN: A major reshuffle in frequencies 
takes place in Japan on April 1. On 
this date some 60 NHK stations and 11 
commercial stations will change their 
frequencies. Two NHK stations, Akita 
and Osaka, which carry the second net¬ 
work program, will increase power to 
500KW. H 
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ANSWERS TO CORRESPONDENTS 


When writing to us :— 

• Please give your name and full postal address, including 
the State . 

• Write the above information clearly or, for preference, 
print it in block letters. Your co-operation will facilitate 
delivery of replies by mail, where such are called for. 


PUBLICATIONS. On page 71 of the 
September, 1964, issue of your excellent 
magazine a list of valve and transistor 
manuals was published. Among them was 
one entitled “International Transistor En¬ 
cyclopaedia” by Bernard B. Babini. Would 
you please tell me who is the publisher 
of this manual, and where in South Aus¬ 
tralia or elsewhere it is available? Failing 
this, could you please suggest another 
similar manual containing lists of equi¬ 
valent transistors? Your comments in the 
editorial of November, 1967, are noted 
and quite relevant. (K.W.G., Millswood, 
S.A. 

The “International Transistor Encyclo¬ 
paedia” is published by Bernards (Pub¬ 
lishers) Ltd., The Grampians, Western 
Gate, London W.6, U.K. Other similar 
publications which may be of assistance 
to you are “Transistor Substitution Hand¬ 
book” published by Foulsham Sams, and 
“Transistor Specifications and Substitutions 
Handbook” published by Techpress. These 
books should be available fropn leading 
booksellers, and if none within your State 
can supply we suggest that you contact 
one of our advertisers—there were several 
in the December, 1967, issue. 

SYMBOLS, ABBREVIATIONS: The 
point made by L.B. in the December, 
1967 issue about the use of k instead of 
fC as the symbol for 10-cubed is well 
founded. It seems certain that in the not 
distant future, Australia will follow Bri¬ 
tain’s lead and change to the metric 
system pf weights and measures. Your 
journal could assist the changeover by 
getting people used to the standard sym¬ 
bol now. The present state of symbolism 
in “Electronics Australia” is atrocious. A 
glance through the December issue reveals 
no less than ten different symbols for 
frequency, five variations for decibels, 
four for milliamps and so on for other 
commonly used units. There also seems to 
be a reluctance to use the Greek letter 
symbols, causing more non-uniformity and 
confusion. Could you publish articles on 
standard symbolism, use it yourself and try 
to persuade advertisers, particularly Aus¬ 
tralian advertisers, to do likewise? (JJS., 
Maitland, N.S.W.) 

Our observation about the symbol k 
has already been made and there is no 
point in repeating it. The other problems 
you raise are not so easily dismissed. A 
good deal of effort goes into maintaining 
uniformity in our editorial style and we 
are fairly confident that not too many of 
your examples of inconsistency would 
have come from the editorial articles. The 
content of advertisements is quite another 
matter. In the first instance, these may 
have been put together by engineers, tech¬ 
nical writers or advertising agents from 
any source company in the world. In 
many cases we are supplied with art¬ 
work ready for camera, with or without 
suitable alterations to mention a local 
company. In other cases our instructions 
are to “re-set as per copy”. In such 
circumstances, uniformity would have to 
be imposed by ourselves as a condition 
of acceptance with the result that, some¬ 
where along the line, artwork would have 


to be re-done, material re-set, and every 
advertisement closely read for style. It 
could be done—but at a high price in 
terms of both money and goodwill! We 
are not alone in this problem, by the 
way; a glance at the first two or three 
adverts, in an Australian professional 
journal reveals both k and K for 1 Or 
cubed, V and v for volts, W. set close up 
for watt and kW spaced out for kilowatt 
and so on. Regarding the Greek alphabet, 
inferior and superior figures and letters, 
and mathematical symbols generally, we 
have an individual problem in that 
“Electronics Australia” is produced using 
newspaper linotype facilities. Every symbol 
that is not provided on a normal news¬ 
paper lino machine has to be extracted 
from a special group of mattes, fed 
through the machine by hand, individually 
recovered and put back ready for use 
next time. Very naturally, we seek methods 
of expression which avoid this necessity. 
If these explanations seem a little lengthy, 
it is only because we want to make it 
plain that there are very practical reasons 
why we can’t easily fall into line with 
practices which, in themselves, have much 
to commend them. 

PA SYSTEMS. At the end of your article 
on the stereo PA (November, 1966), you 
said you would have an article on loud¬ 
speaker systems (which appeared in De¬ 
cember, 1966, and was very successful), 
microphones and PA systems in general. 
The latter two have not yet appeared. Not 
long after you article, I was faced with a 
similar problem and immediately built 
your amplifier and speaker system with 
pleasing results. Although a member of 


the PA profession, I always enjoy other 
people’s opinions and experiences. (G.L., 
Bateau Bay, N.S.W.) 

Thank you for the praise. G.L., we 
find it very gratifying to hear from a 
professional in such terms. The other 
articles have not been forgotten, just held 
over for lack of time to cope! 

CRACKLING AMPLIFIER. I note that 
I.A.G., of Willoughby, N.S.W., has had 
crackling in his amplifier (December, 1967, 
page 187). I also built this amplifier with 
excellent results (“Simple PA Amplifier,” 
Electronics Australia, December, 1965) 
and also experienced crackling. This was 
found to be due to the body of the 10K 
resistor connected to pin 8 of the 6GW8 
being in contact with an adjacent tag of 
the valve base. It was easily cured. This 
might be the cause of I.A.G.’s trouble. 
(M.G., Prahran, Vic.) 

Thank you, M.G., for this tip which we 
are passing on in the hope that it will 
cure I.A.G.’s trouble. 

ELECTRONICS: We, the undersigned, 
width to protest about the current trend in 
your magazine toward such irrelevant sub¬ 
jects as, for example, model railway light¬ 
ing, burglar alarms, corrosion of metals, 
ex. If a person wishes to find details of 
such non-electronic subjects he would con¬ 
sult an appropriate book or magazine, 
not one which in its title says it is basic¬ 
ally on another subject. Most of those 
who buy “E.A.” do so to find out about 
electronic subjects, not model railways, 
chemistry, etc. Many of us would not be 
buying “E.A. ’ any longer if it were not 
for the recent series on superhets, and 
the “Serviceman.” (P.E., etc., Scotcn Col¬ 
lege Radio Club, Hawthorn, Vic.) 

Strangely enough, we recall another letter 
in this section in which a reader complains 
about what he calls “trivia”—but goes to 
some pains to exclude the series on model 
trains and express his appreciation of 


"ELECTRONICS Australia" Information Service . 

As a service to readers “ELECTRONICS Australia” is able to offer: (1) Photographs, dye-line prints 
and other filed material to do with constructional projects and (2) A strictly limited degree of personal¬ 
ised assistance by mail or by reply through the columns of the magazine. Details are set out below: 
REPRINTS: For a 20c fee, we will supply circuit data, as available from our files. The amount 
of data available varies but in no case does it include material additional to that already published 
in the magazine. For complicated projects involving material extracted from more than one issue, an 
extra fee may be requested. As a rule, requests for circuit data will be answered more speedily if the 
circuits are positively identified and the request is not complicated by questions requiring the atten¬ 
tion of technical personnel. Where articles are not on file, we can usually provide a photostat copy at 
20c PER PAGE. 

PHOTOGRAPHS, DYE-LINE PRINTS: Original photographs are available for most of our projects, 
from 50c plus 8c postage for a 6in x 8in glossy print. In addition, metalwork dye-line prints are 
available for most projects for 50c each; these show dimensions and the positions of holes and cut-outs 
but give no details of wiring. 

BACK NUMBERS: A fairly good selection is available. On issues up to 6 months old there is a sur¬ 
charge of 5c. On issues from seven to 12 months old the surcharge is 10c. Over 12 months, it is 
20c. Package and postage is 10c extra in ail cases. 

REPLIES BY POST: This provision is made primarily to assist readers in matters relating directly to 
articles and projects published in “ELECTRONICS Australia” within the last 12 months. Note, 
however, that we cannot provide lengthy answers, undertake special research or modifications to basic 
designs. A 20c query fee must be enclosed with letters to which a postal reply is required; the in¬ 
clusion of an extra fee does not entitle correspondents to special consideration. 

OTHER QUERIES: Technical queries which fall outside the scope of “Replies by Post” may be sub¬ 
mitted without fee and may be answered through the columns of the magazine at the discretion of the 
Editor. Technical queries will not be answered by telephone. 

COMMERCIAL EQUIPMENT: “ELECTRONICS Australia" does not maintain a directory of com¬ 
mercial equipment, or circuit files of commercial or ex-disposals receivers, amplifiers, etc. We are there¬ 
fore not in a position to comment on proposed adaptation of such equipment, or on its general design. 
“ELECTRONICS Australia” does not deal in electronic components. Prices, specifications or other 
assistance must be sought from the appropriate advertiser or agent. 

REMITTANCES: These must be in a form negotiable in Australia. Where the charge may be in 
doubt, an open cheque, endorsed with a limitation, is recommended. 

ADDRESS: All requests for data and information, as set out above, should be directed to The Assist¬ 
ant Editor, “ELECTRONICS Australia,” Box 2728 G.P.O., Sydney, N.S.W., 2001. Other correspon¬ 
dence should be directed to The-Editor. 9/67 
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SOUND PROJECTORS 

Cinevox Prefect 16mm in good 
working order. 240v operated, 
complete with speaker and ampli¬ 
fier. 

$115.00 


CIRCULAR SLIDE RULE 

3%fc» diameter. Will do the 
same work as the conventional 
slide rule. Instruction book in¬ 
cluded. $1.25 each 
Post 10 cents. 


REFLECTOR GUNSIGHT 

Contains these lenses: 

1 Lens lin Focus, lViin diam. 
1 Lens 1 11/ 16in Focus, ll4in 

diameter. 

I Air-spaced Lens, IViin diam. 
1 Filter Lens, 1 Graticule, 
1 Lampholder. $1.85 
Post.: N.S.W., 30c; Interstate: 40c. 


P.M.G. TYPE 
TELEPHONES 

Standard desk type with magneto 
calling device. Range 30 miles. 
Uses standard batteries at each 
phone. Any number can be con¬ 
nected together on single line. 

$23.00 

<2 TELEPHONE SETS) 

30c cartage to rail. Freight pay- 
able at nearest attended railway 
station. 


BATTERY CHARGERS 

240 volt A.C. Input. 

Each Battery Charger will charge 
either 6 or 12 volt batteries. 
2V6 amp. without meter. $13.79 

2V6 amp. with meter, $19.79 

4 amp. with meter, $18.99 

Post N.S.W. 70c, interstate 99c. 


MINIATURE 
ELECTRIC MOTORS 

lVi to 3 volts DC, ideal for model 
boats, cars, planes, etc. Strong 
torque. Only 

39 cents each (Post 7c) 


TELEPHONE WIRE 

21 gauge copper, plastic covered. 
Ideal telephone or bell wire. 
1,320ft coil of twin (equal Vi 
mile). $7 per coil. 

Post. N.S.W. 70c; interstate $1.20. 


AMPLIFIER 

Subminiature 4-Transistor, Audio 
Push-Pull. 

$7.00 Post 50c. 


AWA OSCILLOSCOPE 

TYPE A51941 

Calibrated with delay time base. 
Sin, 240 vac., perfect. $195.00 


GOOSE NECK LAMP 

NEW. IDEAL FOR DESK or 
WORK BENCH. Adjustable shade 
Strong metal lacquered base and 
frame. Height 18in. Complete with 
lead. 

$1.25 

Post, and packing, $1. 


2-WAY RADIO type number 62. 
EX-ARMY 12 volt operated 1.6 
to 10 m/cs Transceiver complete 
with internal generator 5 watt out¬ 
put crystal or BFO controlled, 
ideal for small ships, Hams, etc. 
$90. 


HEAD PHONES 

Low impedance moving coil fitted 
with rubber muffler to reduce ex¬ 
ternal noise, fitted with press to 
talk, dynamic hand microphone, 
ideal for use with all types of 
transceivers, $3.50 pair. Same with 
black felt muffler, $4.50 pair. 
Post. N.S.W. 25c; interstate 30c. 


RECORDING TAPE 
SPECIALS 

EMI TAPE at a fraction or the 
Retail Price, direct from one of 
Australia's leading Broadcast 
studios. 

Used in good condition. 
1,800ft, 7in spools, $2.75, post 25c 
900ft, 5in spools, $1.68, post 25c 
300ft, 3in spools, 65c, post 13c 



P.M.G. Phone Jack and plugs, 25c 
each, 45s the pair. 

Post 7c. 


NIFE CELLS 

1.2 Volt fully charged, 41n x 3in 
x lln 4 AH. 

$1.00 each 

Post. N.S.W., 25c; interstate, 35c. 
1.2 volts 15 AH, 8in x 4in x 2in, 
$2.95. 

2.4 volt 10 AH, 6in x 216in x 2in, 
$2.50. 

Post, N.S.W., 30c; interstate, 40c. 


WALKIE TALKIE TWO 
WAY RADIOS 

P.M.G. Approved Citizen Band. 
5 Transistor, $37.95 per set of 2. 
9 Transistor, $75.00 per set of 2. 
10 Transistor, $98.00 per set of 2. 
Post. N.S.W., 50c; interstate, 60c. 



45c each. Post., 15c. 


VALVES 

BRAND NEW 

IN CARTONS. 

Special discount for quantity 


807 

$1.75 

65N7GT 

95c 

89 

$1.00 

12SA7 

$1.25 

5U4G 

95c 

77 

$1.00 

EF50 

35c 

6U7 

75c 

VI103 

$1.00 

VH120 

75c 

IL4 

$1.00 

5Y3 

$1.50 

6C4 

50c 

CV2184 

$2.25 

2x2 

75c 

6 AG 5 

50c 

12AU7 

$1.00 


X61M 

$2.20 

CV850 

$1.50 

1H6G 

30c 

832 

$5.00 

6F13 

75c 

6AK5 

$1.50 

6X4 

$1.00 

6F8 

75c 

12SK7 

50c 

VR1120 

50c 

VR11S 

75c 

VR65 

25c 

VT4C 

75c 

AU5 

$1.00 

80 

$1.25 

6AK5W 

$1.50 


PLEASE ADD POSTAGE 
ON ALL ARTICLES 



$3.75 


Post N.S.W., 70c; interestate $1.20 


ELECTRONIC KIT 

With solar cell can experiment 
with 20 different circuits, including 
wireless, microphone, morse code, 
transistor radio, audio frequency 
amplifier, telegraph, transmitter, 
intercom., signal tracer, etc. No 
tools, no soldering. Easy to 
assemble. Assembly manual in¬ 
cluded. 

$19.95 

Post N.S.W., 45c; interstate, 60c. 


MINE DETECTORS 

Ex A.M.F. No. 2 Mk. 3, with 
Instruction Book. Complete in 
wooden case. Ideal for plumbers, 
councils for locating buried pipes, 
etc. Freight payable at nearest 
attended railway station. $39.00 


4 DIGIT RELAY 
COUNTERS 

50-volt D.C., suit slot car. Lap 
counters, etc. 

$1.25 each. Post 13c. 


ALTEC STUDIO 
MICROPHONES 

639B Western Electric, top grade, 
original cost $250, ideal Broad¬ 
cast Studio, music recording, 
Church and play recording, etc. 
Fraction of original cost. 

Price on Application. 


SCOOP PURCHASE 

Gramo. Motors. New. Made in 
U.S.A. 4-spced .240 volt A.C. 
50 eye. Only $2.75 each. 

Post, N.S.W., 30c; interstate, 40c. 


240 VOLT 

522 POWER SUPPLY 

Supplies all necessary voltages to 
operate 522 transceiver from 240 
Vae. Complete and ready to 
plug in, $30,00. 


SPECIAL lucky dip valve offer, 
15 new valves in cartons for only 
$2.00. We haven’t got time to sort 
them, so you reap the benefit. 
Post, 30c. 


60 magnification with a 60mm 
coated objective lens. 
With tripod. 

$23.00 

As illustrated. 

Postage, 95c; interstate $1.20. 


EX ARMY TELESCOPES 

4 x 40 Handley, $6.50 

7 x 40 Otway angle telescope, 
$9.85. Freight payable at nearest 
attended railway station. 


SOLENOIDS 

Plunger Type 12V 300M.A. Suit 
electric camera control, miniature 
trains, radio, etc. 

$1.25. Post, 10c. 

200 Mill, amp., 24 volt, l/8in 
push movement. 

$1.25. Post 10c. 


HIGH STABILITY 
RESISTORS 

I.R.C., brand new Viw., lw, 2w, 
tolerance between 1 and not ex¬ 
ceeding 5 per cent including 100, 
360, 560, 750, 15K, 22K, 27K, 
100K, 180K, 220K, 560K, 820K, 
ohms. Usual price 40c each, 50 
assorted different values for only 

$3.75 

Post 15c. 


Genuine American 
Zenith Variacs 
0-115 V.A.C. 7.5 Amps, $19.50 
each or couple two together for 
240 V.A.C. 

The two for $36. 

50c cartage to rail. Freight pay¬ 
able at nearest attended railway 
station. 


522 TRANSCEIVERS 

100 to 150 m/cs. 

$35.00 


TYPE S POWER SUPPLY 

(240 Vac supply for AT 5-ARB) 
suit most types of Disposal trans¬ 
mitters and receivers outputs 250 
volt. lOma, 550 volt 200ma, 300 
volt lOOma, $30.00. 


FRACTIONAL 240V 
AC MOTOR 

1/25 hup., new, with coupled 2- 
specd gearbox, 1425 and 300 
r.p.m. Ideal for nimbler, etc. 

$20.00 

Post. N.S.W., 70c; interstate, 95c. 


SWITCH BOARD FRAMES 

Steel ex-P.M.G. Height 45i» x 
27in x 34in, will make ideal test 
bench. $10. 

Freight payable at nearest attend¬ 
ed railway station. 


C.M.A. CABLE 

240 volt 3/.036 black, new and 
perfect. 100yd rolls $3.00; 6 or 
more. 

$2.50 

30c cartage to rail. Freight payable 
at nearest attended railway 
station. 


MICROMETERS 

Brand new Goodell-Pratt, 0 to lin, 
$7.50; Slocombe, lin-2in, $7.85; 
Starrett lin-2in, $9.85. 

Post, 32c. 

CHOKES, 7.5H, 60mA .. ..95c 
VIBRATORS, 6 volts, 7-pin, 75c 
each. 

UNISELECTORS, 4 BANK, $4.00 
INVERTERS, 26v-115v 2Kw 400 

cycle.$9.50 

HAND MICROPHONES, with 
Press-to-Talk Switch .. 95c ea. 
Post, N.S.W., 25c; interstate, 30c. 
INSTRUMENT TRIPODS, sturdy, 
wooden frame. Telescopic. Ex¬ 
tend to 4ft 6in.$13.00 

SELSYN MOTORS MAGSLIP 

Mk. II.$5.25 ea. 

No. 19 2-way radios, with hand 
set, power supply, leads, $35.00. 
Meggers, bridge type, complete 

and tested.$75.00 

EVERSHED and VIGNOLES, 
500 volts. 


BINOCULARS 

PRISMATIC. Coated Lenses. 
Brand new. Complete with case. 

8 x 30.$18.75 

7 x 50.$22.15 

10 x 50.$23.07 

12 x 50.$23.95 

20 x 50 .$24.75 

Post, N.S.W., 70c; interstate, $1.20 


TELEPHONES 

Sound Powered. Can be used as 
Microphone and Receiver. New. 
With 50ft cable. $3.85 pair. 
Post, 25c; Interstate 40c. 

MOBIL 2-WAY RADIOS 

A.W.A. or S.T.C. 
Two-way radio. 75-80 M/cs. 
12-volt operated. $45 each. 


3000 TYPE RELAYS 

P.M.G. 200 Ohm — 1,500 Ohm 
Coils, $1.25 each. 


MINIATURE CRYSTAL 
EARPHONE 

With Cord and Plug. 

75c. 

Post, 4c. 


POUR CHANNEL 
BRANCHING AMPLIFIER 

With 4in Vu. meter GLORAD. 
Complete with Portable Power 
Converter. 600 ohm balanced input 
and output. Ideal for outside 
broadcasting, etc. 

$75.00 


BRIEF CASE AMPLIFIER 

A.W.A. portable outside broadcast 
type G56830. 3 Channel. 

$115.00 


MONITOR SPEAKER 
UNIT 

Ex-A.B.C., consisting of low re¬ 
sistance 8in speaker in Acoustic 
Labyrinth Baffle Box, complete 
with 10-watt amplifier, 600 ohms 
plus 8dbm input. 240 volt A.C. 
operated. 

$55.00 


Deitch Bros. 


WHIP AERIALS 

9ft in seven sections. 

$3.75 

Pott: N.S.W.. 75c; Interstate 30c. 


70 OXFORD STREET. SYDNEY, 2010 

SORRY, NO C.O.D. 
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ANSWERS TO CORRESPONDENTS—continued 


them. Small wonder that editors want to 
sneak away into the night and quietly 
shoot themselves! Seriously, the first point 
to clarify here is what we mean by ^elec¬ 
tronics.’* We have already had occasion 
to define this, in answer to another reader, 
in the January issue. Briefly, the term 
embraces virtually all techniques which 
depend on deliberate exploitation of elec¬ 
tron flow. It certainly is no longer con¬ 
fined—as we suspect P.E. and his col¬ 
leagues imagine—to “radio” transmission 
and reception for communication and 
entertainment. Electronics has penetrated 
virtually every phase of our life—including 
anti-corrosion techniques, model railways, 
and burglar alarms. We can understand 
that this particular group may not be 
interested in these subjects but, probably, 
prefer building receivers, amplifiers, and 
such like. Fair enough; but isn’t it being 
a little selfish to deny the advantages of 
modern electronic techniques to those 
interested in other subjects? In any case, 
we question the statement that they can 
get such information from other sources. 
At least as far as the model train series 
of articles is concerned, these are original, 
the result of work by our own staff in 
our own laboratory and, to the best of 
our knowledge, nothing like them has 
ever been published elsewhere. Also, we 
wonder how many of the group have 
taken time off to study these same train 
articles in detail. Even if they hate the 
sight of model trains, they must surely 
realise that the articles present excellent 
instruction, at beginners’ level, on such 
things as nickel cadmium batteries, reed 
switches, LDRs, SCRs, and their use in 
simple, but typical, control functions. The 
same basic principles could be applied to 
a whole host of other applications, includ¬ 
ing amplifiers and TV sets. Finally, the 
response we have had to both the train 
and burglar alarm articles leaves us in 
no doubt that their presentation was justi¬ 
fied. Anyway, we will show your letter 
to the “Serviceman”; at least he’ll be 
pleased! 

WIRE GAUGES. I am trying to follow 
your projects, and will construct some 
of them step by step. In doiqg so, how¬ 
ever, I do not understand the size of the 
wire gauge—for example 34B&S. Would 
you please explain the terms used. (W.W., 
Bandung, Indonesia.) 

The term B&S refers to the Brown and 
Sharpe wire gauge which is used exten¬ 
sively in Australia, alongside the SWG 
(Standard Wire Gauge). We are hoping 
to publish wire tables in the near future, 
giving such essential details as diameter 
and turns per inch, from whioh you will 
be able to select a figure in your local 
gauge which approximately corresponds 
with that used in our project. 

RECORD WANTED: I saw a reference 
in your record review section recently to 
a Caedmon record. I have asked two Mel¬ 
bourne record stores for it without suc¬ 
cess. They both ask for full details, but I 
can tell them nothing further. C.H.B., 
Swan, Hill, Victoria. 

Caedmon records are made in the U.S.A. 
and are handled in Australia by the 
record section of Philips Electrical Pty. 
Ltd., 69-79 Clarence Street, Sydney, 
N.S.W., 2000. Incidentally, we are advised 
by Philips that they also handle the fol¬ 
lowing labels, in addition to their own 
branded discs: Polydor, D.G.G., Fontana, 
Telefunken, Mercury, M.G.M. and Verve. 

ELECTRONICS DICTIONARY. Could 
you advise me if there is a good dic¬ 
tionary available which defines the terms 
used in electronics? (P.D.C., Whyalla, 
S.A.) 

Penquin Books have published a “Diction¬ 
ary of Electronics” which is available 
from all leading booksellers. 


GUITAR ENTHUSIAST. I think your 
magazine is the best available on the 
market. I also subscribe to several English 
and American magazines but I don’t think 
they are quite as comprehensive about 
their articles as you are. I enjoyed your 
articles on guitar amplifiers, and should 
like to see more articles on electronic 
devices such as your “Fuzz Box” which 
produces wonderful if not weird effects. 

I wonder if you know any other persons 
from whom I can obtain more infor¬ 
mation. (F.C.B., Brisbane) 

Thank you for the compliments, F.C.B. 
Although we have no plans at present 
for tfurfher articles on guitar amplifiers 
and related devices, we hope you will 
continue to enjoy the contents of our 
magazine. Since you wish to get dn touch 
with other readers with similar interests, 
we are publishing your full name and 
address so that interested readers can 
contact you. 

(F. C. Breeman, 39 Crowley Street, Zill- 
mere, Brisbane, Qld. 4034.) 

READER BUILT IT: I would like to 
submit two circuits for your “Reader Built 
It” page — a simple memory unit and 
a simple amplifier that can double for 
use with pickup, radio detector or inter¬ 
com. (No signature, Cundletown, N.S.W.) 

We take k that lack of a signature was 
an inadvertent omission; we would not be 
prepared to publish an item from an 
anonymous source. Unless we have mis¬ 
understood something, your first sub¬ 
mission could hardly qualify as a 
“memory” unit, even a very simple one. 
It would have to remain in the state 
of the button last pushed, whether off 
or on and irrespective of whether the 
button was held down or released. As 
an intercom, your second cdrcuit also 
falls short. To be of much use, an 
intercom must be capable of being acti¬ 
vated by either or any party, irrespective 
of the position of other switches. In your 
case, the amplifier would 'have to be 
switched “on,” to “intercom” and “re¬ 
ceive” before the other party could get 
through. 


When writing, please make sure your 
address is complete, Including the 
POSTCODE. Addition of the latter 
will ensure minimum delay In hand- 
ling your letter. Also make sure that 
your address is legibly written or, for 
preference, PRINTED. A significant 
number of letters are returned to us 
each month because the original 
address was incomplete or Illegible. 


GUITAR GIMMICK: Just recently I 
noticed a couple of guitarists using a 
device called a wow pedal to create a 
very different sound from any other with 
their electric guitars. The device apparent¬ 
ly creates artificial wow. Could you please 
explain the working of an artificial wow 
pedal and tell me how I could make one. 
(P. M., Nth. Balwyn, Vic.) 

We haven’t a clue what this would be 
but this is not necessarily surprising 
because no present member of our staff 
happens to be a dose follower of pop 
guitarists. In any case, we tend to have 
reservation about some of the names 
given to gimmicks. The last one we chased 
through turned out to be a rather in¬ 
differently designed “fuzz box” under 
another fancy name. The only wow 
devices we have seen are the real thing, 
in the way of hand levers or foot pedals 
which modify the tension on strings and 
therefore vary the pitch. If these guitarists 
are on record, are you sure that they 
haven’t pulled some trick with the speed 
of the tape recorder to give them a 
similar effect? This could modulate voice 
as well as instrument. Some other reader 
might know what it’s all about. 

ELECTRONICS 
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SEE ENCEL STEREO CENTRES FOR THE 
COMPLETE RANGE OF 
SANSUI AMPLIFIERS! 

Sansul tuner/amplifiers are extremely popular 
in Australia. Models 220, 500A. 1000A and 
3000A are now in stock — and the prices 
are most attractive. Ask for an EMO or a 
trade-in valuation on your old equipment. 


COLTON ANTI STATIC MATS 

Colton 12” diameter anti-static mats fit all 
turntables and are supplied 
with a 4 speed stroboscope. 

Inc. Sales Tax .. *. 


r 


MICRO DUST PICK-UPS 

This most effective record cleaner auto¬ 
matically removes dust and 
static charges as the record 
is being played ..... ... ... 


$3.50 



NEW MOVING COIL STEREO CARTRIDGE 
THE MICRO 4000/E —ONLY $28.50 

Featuring a replaceable stylus unit with an 
elliptical diamond stylus (0.3 x 0.8 mil.), 
the new Micro 4000/E moving coil cart¬ 
ridge has a frequency response of 10- 
35.000 Hz. and compliance of 10.5 x 10-“ 
cm/dyne. Tracking pressure recommended 
is 1.5 grams. Output is 0.1 mV. — 
1kHz./5cm./sec. Channel separation is 28 
dB. at 1 kHz. Micro tone arms and cart¬ 
ridges enjoy an excellent reputation. This 
new moving coil cartridge 
is excellent value at the low &OQ EA 
Encel price. Inc. Sales Tax q>Z.O.DU 


SONY AND NATIONAL TAPE RECORDERS 

If you’re buying a tape recorder be sure to 
get an Encel price before you commit 
yourself elsewhere. Save yourself time, 
worry and cold, hard cash. 



SAVE YOUR RECORDS . . . USE THE 
UNIVERSAL NIKKA-LUSTRE 
TONE ARM LIFT! 

This beautifully finished and functional 
universal tone arm lift will fit all tone arms 
. . the lowering action is pneumatically 
dampened and extremely smooth. Risk of 
record damage may now be 
eliminated Including Sales 
Tax . 


$8.50 


TANDBERG TAPE RECORDERS 

Write now for an EMQ on the Tandberg 
'Series 12” and the Tandberg 6-4X. De¬ 
liveries are made strictly in sequence once 
a firm order has been placed . . . but 
demand still exceeds supply. 


KEF SPEAKER SYSTEMS 

Ask for an EMQ on the KEF system of your 
choice; copies of reviews are available for 
most current KEF speaker systems. 



a 


ELECTRONICS 
(STEREO) PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor. 2SM Butld<ng 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

•Wholesalers ‘Trade-ins accepted 

Australia's Greatest Hi-Fi Centre 
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Weightlifting Chamnign 
reveals haw 

these 7 exercises tax 
MM m a nower- 
oacked body in exactly 
49 seconds a An! 



1. This is Dave Prowse, Britain’s Heavyweight Weight- 
lifting Champion, 1962/3/4. Here he demonstrates the 
exerciser used by some of the German Olympic Athletes 
in secret training before their successes in Tokyo. The 
exerciser is called "BULLWORKER 2.” You use it to 
develop any muscle group you want and each exercise 
lasts for just seven seconds a day. The exercise shown 
here is to develop your chest, and give it more depth. 





2 . This exercise gives more powerful biceps. 
When you do the exercise you need use no 
more than 60% of your full strength, and 
seven seconds is the minimum time needed. 


S. The Bullworker 2 is used in a series of 
exercises, each designed to affect a different 
muscle group. You merely choose which 
parts of your body you wish to develop. 
This exercise, for example, strengthens and 
increases the size of the forearm. 


PAYMENT AFTER RESULTS 
The German brochure in Bullworker 2 
has been translated into English. It 
gives pictures of all the exercises, and 
page after page of facts, figures, 
medical and scientific testimony. A 
limited number of the exercisers are 
now available In this country. Before 
you are asked to buy one, however, 
you can use it for 14 days, to make 
sure that the results measure up to 
your demands. 


ADDRESS 


STATE... POSTCODE 


gel 

your 200 basic muscles. This exercise 
designed to give readers manly shoulders. 
Exercises like this will increase your 
strength by 4% per week, repeated just 
once each day. 


7. Feeling overweight? This exercise gets 
rid of the surplus on the waistline. Bull- 
worker 2 is offered complete with diet 
advice, and you will be surprised to see how 
little the technical difference is between 
gaining weight and losing fat. 


■FREE ILLUSTRATED BROCHURE- 


FREE 


BULLWORKER SERVICE (AUSTRALIA) dept. EA3S 
55 MURRAY STREET, PYRMONT, N.S.W. 20OT 

Please send me my FREE copy of the 28-page illustrated 
BULLWORKER TRAINING PROGRAMME by return mail. 

NAME... 


3. This exercise develops more muscle 
padding on your back around the shoulder 
blades. German scientists of the Max 
Planke Institute calculate that these exer¬ 
cises can double your strength in six 
months. 


4. If you want to develop the strength and 
bulk of your upper arm, this is the exercise 
for you. It will also build up your back 
muscles to give a broader, more powerful 
chest. 
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ANSWERS TO CORRESPONDENTS—continued 


CRYSTAL CLOCK: Regarding the crys¬ 
tal clock suggested in tne January issue, 

I think a digital readout might be prefer¬ 
able to a clock movement since, by its 
very nature, it gives an accurate, reading 
at a glance. The second hand of a clock 
movement is considerably harder to pre¬ 
cisely locate at any particular moment, 
because of the relatively rapid and con¬ 
tinuous movement. (R.A.S., Kurralta Park, 
S.A.). 

Many thanks for your comments about 
the clock, which have been noted by the 
staff member interested in the project. 
However, we have our reservations about 
the digital readout, and there would be 
those who would be prepared to argue 
this point with you. In addition, this may 
make the system unduly complex in some 
applications. Nevertheless, it may be 
worth considering as an optional ap¬ 
proach, 

RADIO CLUB. I am 12 years old and 
since I am very interested in radio and 
electronics I would like to join a radio 
club. I have read in your magazine about 
the Wireless Institute of Australia. Could 
you please inform me of the address of 
this club and details of how to join it? 
(F.E., Tamworth, N.S.W.) 

The address of the N.S.W. branch of the 
Wireless Institute of Australia is 14 
Atchison Street, Crow’s Nest, N.S.W. 
2065. If you contact the secretary at 
this address, he will give you details of 
clubs within the Youth Radio Scheme in 
your area. 

RECORDS, TRANSMITTERS, ETC.: I 
noticed a locally produced record is being 
presented as “Stereo — can be played 
mono.” Can you explain? I appreciate 
the articles you present, particularly the 
ones on small test instruments, logic, 
model train control, train lighting, and 
signalling. What about an article along 
the lines of “fundamentals in designing 
your own printed wiring boards.” I 
am interested in model rocketry and 
would like to fit eaoh rocket with a small 
transmitter to assist in finding it after 
it lands. Would a transmitter low enough 
in power not to naed a licence have 
a range of 400 to 600 yards? Finally, 
I have been trying to use the audio end 
of my “iFremodyne Four” as a record 
player but have had trouble with hum 
and now it has failed altogether. (N.G., 
Homebush, N.S.W.). 

The whole subject of stereo-mono com¬ 
patibility was dealt with in 
“Audio Topics” for July 1967. We can 
supply a copy of the magazine <df your 
own files are incomplete. Thank you for 
your comments about the model train 
articles and other projects which you 
like. We will consider your suggestion 
about printed wiring production and 
may have something to say about it later 
on. In regard to your rocket problem 
we can only repeat what we have said 
many times before: Legally, there is no 
such thing as an unlicensed transmitter. 
ALL transmitters MUST be licensed, re¬ 
gardless of power. We suggest you con¬ 
tact the Radio Branch of the P.M.G.’s 
Department for advice as to how you 
may achieve what you have in mind. 
From your description * of symptoms in 
the audio amplifier we would suspect a 
fault in the speaker system as respon¬ 
sible for the total failure, but the volume 
control circuit is also incorrect. Check 
against the circuit of any simple audio 
amplifier to clarify this. Also, there should 
be no problem with hum loops in a 
simple amplifier like this, working at a re¬ 
latively high input. 

CRYSTAL CLOCK: If you are looking 
for moral support, then you have it from 
this quarter. Digital readout would cer¬ 
tainly make an impressive display. How¬ 
ever, I imagine that this approach might 
be prohibitively complex. I believe there 


is one essential with such a clock; it 
should be absolutely silent. (Ticking clocks 
are a pet hate of mine!) You have pro¬ 
bably seen it, but there is a section in 
the G.E. Transistor Handbook which de¬ 
scribes a crystal clock employing a crystal 
and tunnel diodes. On a different sub¬ 
ject, would it be possible to give the 
components in your circuit diagrams a 
number and repeat this number in the 
parts list. This would help to direct 
the right type of component (i.e., ceramic, 
styroseal etc.) to the right place in the 
circuit. (J.L., MacLeod, Vic.) 

Many thanks for your comments about 
the crystal clock. Synchronous clock move¬ 
ments are virtually silent, but some other 
types, which we have considered, might 
not be. Which type an individual 
is likely to favour would depend on how 
strongly he felt about ticking clocks. 
(Older people tended to regard the ticking 
of the clock on the kitchen mantel¬ 
piece as a. “homely,” “comforting” sound 
— so there is no accounting for taste.) 
Yes, we have seen the G.E. circuit and 
followed up some of the references in the 
bibliography, which make interesting 
reading. Regarding the circuits and com¬ 
ponent numbers. We appreciate the sug¬ 
gestion and we have, in fact, tried this 
in the past. Unfortunately is it not without 
its problems in diagrams which have to 
be drawn for printing rather than spread 
on full-size dye-line sheets. We will take 
another look at it, however. 

CRYSTAL CLOCK: Further to R.D.J.’s 
letter in the January, 1968, issue, I think 
that such a clock would be a boon to 
large v numbers of people, especially to pro¬ 
vide frequency control for telescope drive 
motors. If it were developed, could you 
include a means of making it run 3 min. 
56 sec. fast in 24 hours to provide side¬ 
real time for amateur astronomers? Some 
years ago the magazine “Scientific Ameri¬ 
can” described a similar device. The 
author stated that the device had been 
very difficult to develop, requiring a lot 
of cut-and-try in the values of individual 
components. (WJR.H., Salisbury, Q.). 

Many thanks for your comments, and we 
are glad to hear from persons interested 
in such a device. Thanks also for the 
suggestion regarding sidereal time, which 
has been duly noted. This should not be 
unduly hard, but would probably call for 
a different crystal. It would be foolish for 
us to forecast that the project will be 
easy or without problems, but we would 
hope that we would solve these before 
passing the design on to our readers. 

VIDEO TAPE RECORDERS: Would you 
please consider an article on portable 
videotape recorders, covering such things 
as the availability of them, how advanced 
they have become, and a few technical 
points about how they work? I am very 
pleased with the small monophonic organ, 
and hope that this is leading to a full size 
organ. Could you use larger staples—the 
present ones cut into the cover and do 
not hold the centre pages very well? 
(MJS., Elwood, Vic.). 

We will consider the possibility of pro¬ 
ducing an article describing the principles 
and development of video tape recorders, 
but the research involved will be con¬ 
siderable and we cannot predict if or 
when we will have the necessary time. 
The possibility of developing a new large 
organ is often raised but, apart from 
development time, the cost of parts and 
the difficulties of, obtaining them could 
make the proposition unattractive com¬ 
pared with the many commercial instru¬ 
ments now available. Your comment on 
the staples has been noted. We are aware 
that the larger issues may present prob¬ 
lems in some cases, although we have had 
no other complaints. Nevertheless, we are 
keeping an eye on the situation and will 
adopt any improvements which are prac¬ 
tical. S 



SOUND SOLID STATE STEREO AMPLIFIER 
OFFERS HIGH OUTPUT AT LOW COST! 

The new Sound Model SAQ-505X is a well 
designed high quality stereo amplifier with 
an output of 32.5 watts (I.H.F.M.) in each 
channel into an 8 ohm speaker load. Fre¬ 
quency response is 20-20,000 Hz. ± 1 dB. 
Sens, is 3 mV. for magnetic pick-ups. all 
normal controls are featured as well as 
tumble type switches for loudness, rumble, 
tape monitoring and AC on/off. Keen 
purchasing enables us to 
sell this fine amplifier for 
only (inc. Sales Tax) 

COMPLETE ENCEL STEREO SYSTEMS 

The Encel organization has installed 
thousands of Encel Stereo Systems in Aus¬ 
tralian homes. Cabinets are carefully hand¬ 
crafted — you make your selection from 
the most extensive range of audio equip¬ 
ment available in Australia. Stock cabinets 
available in any period or style, polished 
or sanded ready for finishing by the handy¬ 
man. Prices are the lowest in the Southern 
Hemisphere. 


$ 109.50 


TRUVOX R44 PORTABLE AC RECORDER 

The R44 is extremely popular — it’s fully 
transistorised and features interlocking 
controls, a VU meter for positive indica¬ 
tion of recording level and an output of 
8 watts I.H.F.M. into an 8 ohm speaker 
load. Three speeds — 7V2. 3% and 1% 
ips. Takes 7” spools. Frequency response 
is 40-15.000 Hz. ± 3 dB. at 7V2 ips. Wow 
and flutter is less than 0.15% at 7V2 ips. 
Independent microphone and radio/pickup 
controls allow easy mixing of program 
material. See the review in “Amateur Tape 
Recording". Oct.. '66. and Audio and 
Record Review". Aug.. '66. Ask for copies 
of reviews Price to schools 
is only $129 Price inc. Sales 59 



THE COSMOS SW-30C ... A LOW PRICE 
HIGH QUALITY STEREO AMPLIFIER! 

With an output of 8 watts R.M.S. or 15 
watts I.H.F.M in each channel, the Cosmos 
SW-30C has a wide frequency response 
and speaker matching for 4. 8 and 15 ohm 
loudspeakers Sens, for mag p.u. is 5 mV. 
Headphone jack. Earlier 
shipments sold very quickly. 

Including Sales Tax . 


$ 74.50 


THE NEW ORTOFON S-15 AND SL-1S 
STEREO CARTRIDGES AVAILABLE AT ALL 
ENCEL STEREO CENTRES! 

World wide acclaim provides significant 
testimony to the outstanding performance 
of the new Ortofon S-15 and SL-15 series. 
Ask for an EMQ or a trade-in valuation. 


THE REVOX G36 PROFESSIONAL 2 OR 4 
TRACK STEREO AND MONO 
TAPE RECORDER 

Encel Electronics recommend this famous 
Swiss tecorder. Three motors are featured 
in this versatile two-speed professional 
quality recorder which takes IOV 2 in. 
spools: ask for an EMQ or a trade-in 
valuation on your old unit. See Encel 
Stereo Centres for a Revox demonstration 
the low price will pleasantly surprise 
you: a special price applies to professional 
users. Ask for copies of reviews. 



1 


ELECTRONICS 
(STEREO)PTY. LTD. 

Head Office: 

431 Bridge Rd., Richmond, Victoria 3121. 
Tel. 42 3762. 

Sydney Store: Ground Floor, 2SM Building 

257 Clarence Street, Sydney, N.S.W. 2000. 
Tel. 29 4563, 29 4564. 

‘Wholesalers ‘Trade-ins accepted 

Australia’s Greatest Hi-Fi Centre 
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RF Test Oscillator (Continued from Page 68.) 


now obsolete “TRF” or tuned-radio- 
frequency system. 

Briefly the technique is to peak the 
local oscillator, aerial and RF (if used) 
tuned circuits, in that order, firstly at 
a frequency near the low end of the 
receiver band using the receiver coil 
cores and then at a frequency near the 
upper end of the band using the cor¬ 
responding trimmer capacitors. In both 
cases the receiver and oscillator tuning 
dials should be set to the same fre¬ 
quencies, and the adjustments made to 


produce maximum tone output from 
the speaker. The two frequencies elect¬ 
ed for broadcast band alignment are 
usually 600KHz (0.6MHz) and 1.3MHz 
(1300 KHz). 

Note that the oscillator tuning 
should always be performed before the 
aerial and RF tuning. Unless this is 
done it will not prove possible to ob¬ 
tain the aerial and RF peaks at all, 
at the dial settings concerned. 

For receivers intended to operate 
with an external “capacitive” aerial- 


WHAT SECRET POWER 
DID THIS MAN POSSESS? 



BENJAMIN FRANKLIN (A Rosicrucian) 


Why was this man great? How does anyone—man or woman—achieve 
greatness? It is not by mastery of the powers within ourselves? 
Know the mysterious world within you! Attune yourself to the 
wisdom of the ages! Grasp the inner power of your mind! Learn 
the secrets of a full and peaceful life! Benjamin Franklin—like many 
other learned and great men and women—was a Rosicrucian. The 
Rosicrucians (NOT a religious organization) first came to America 
in 1694. Today, headquarters of the Rosicrucians send over seven 
million pieces of mail annually to all parts of the world. 

THIS BOOK FREE! 

Write for YOUR FREE COPY of 
“The Mastery of Life”— TODAY. 

No obligation. No salesmen. A 
non-profit organization. Address: 

Scribe: Y.C.W. 

VU ROSICRUCIANS (AMORC) 

BOX 2451, G.P.O. MELBOURNE, VIC. 3001. AUSTRALIA. 



-SEND THIS COUPON--- 

Scribe: Y.C.W. 

The ROSICRUCIANS (AMORC) 

BOX 2451, G.P.O., MELBOURNE, VIC. 3001. AUST. 

Please send me the free book, 77ie Mastery of Life, which explains 
how I may learn to use my faculties and powers of mind. 

NAME . 

ADDRESS... 


The initials A.M.O.R.C. indicate the true and authentic Rosicrucian Order 

158 ELECTRONICS Australia , March. 1968 


earth system, this final check and align¬ 
ment should be performed with the 
signal from the oscillator fed to the 
aerial and earth terminals via a net¬ 
work known as a “standard dummy 
aerial.” The circuit of the most com¬ 
monly used network of this type is 
shown in (a) of figure 2. The idea of 
the network is to present to the receiver 
input circuit an approximate duplica¬ 
tion of a typical aerial-earth system; 
if this is not done the RF alignment 
made with the oscillator would not 
necessarily give correct operation when 
the receiver was connected to an 
aerial and earth. 

Receivers incorporating an interna] 
loop or ferrite rod aerial cannot readily 
be aligned or checked by the method 
just described. However, in such cases 
it is possible to feed signals to the 
set by connecting the oscillator to a 
loop of wire which is placed about 
24 inches away from the receiver and 
“broadside on” to the axis of the 
internal aerial. The details of a suit¬ 
able injection loop are shown in figure 
2(b). 

Note that with receivers having fer¬ 
rite-rod aerials, the ferrite rod itself 
is the “Core” which determines the low- 
end tuning of the aerial input circuit. 
Thus the aerial peaking at the low end 
of the band is adjusted by sliding the 
coil along the rod until the signal 
peaks. Adjustment of the upper end 
of the band is by means of a trimmer 
capacitor as before. 

The older type of portable receiver 
having an open loop aerial usually does 
not provide for adjustment of low- 
end aerial tuning. In such receivers it 
is only possible to peak up the aerial 
circuit at the upper end of the band. 

And with those brief comments we 
must draw the present article to a 
close. It is hoped that our new RF 
oscillator will prove a worthy addition 
to our popular range of compact test 
instruments, and that readers will find 
it as useful and reliable as the proto¬ 
type performance would suggest. Q 


FET Detector 

(Continued from Page 89) 

whistle which will vary in patch as 
the receiver is tuned. The voice or 
musical signals modulating the carrier 
will be heard as distorted and even 
unintelligible noises. 

It is not a good idea to leave the 
set in a state of oscillation, since it 
can cause interference in other sets 
in the nearby area due to radiation 
from its aerial. 

If the regeneration capacitor is 
adjusted so that the stage is just below 
the state of self-oscillation, the positive 
feedback will greatly increase the sen¬ 
sitivity by almost cancelling losses in 
the circuit. At the same time, it in¬ 
creases the sharpness of tuning and 
therefore the selectivity. 

Thus, best performance is obtained 
with the reaction (or regeneration) 
adjusted so that the stage is on the 
verge of oscillation. This condition will 
require different and critical setting 
of the reaction control for each station. 
If sufficient reaction cannot be obtained 
with a particular combination of FET 
detector and coil, the series capacitor 
can be eliminated from the reaction 
circuit, making available the full 
lOOpF of the reaction capacitor. Q 





















CLASSIFIED ADVERTISING 

Advertisements in these columns cost $0.60 per iine. Each line contains the equivalent of five words each 
of nine letters. Minimum size of advertisements Is two lines. Please note PAYMENT MUST ACCOMPANY 
ALL ADVERTISEMENTS EXCEPT THOSE PLACED BY ACCREDITED AGENCIES. Your advertisement 
for the April issue must reach our office before March 5. Address) your advertisement to the Advertising 
Manager, ELECTRONICS Australia, Box 2728, G.P.O., SYDNEY, N.S.W. 2001. 


FOR SALE FOR SALE READER SERVICE 


tESISTORS: New, UW, 5 p.c. tol. 4c each or 
S3 for 100. Usual price 8c each. Any 
value. Post free, prompt service^ KITSETS 
AUSf.. BOX 176, P.O., DEE WHY 2099. 


'OLYESTER CAPACITORS, miniature type, top 
grade. 100V, 0.001, 0.001 S. 0.002. 0.0022. 
0.003. 0.0033. 0.0047, 0.005, 0.0068. 0.01. 
0.015, 8c each. 0.02. 0.022, 0.03, 10c each. 
0.04, 0.47. 0.05, 12c each. 0.068. 0.08. 0.1, 
15c each. 0.15. 0.22, 20c each. Minimum 

order 50c. Post free, prompt service. KIT¬ 
SETS AUST., BOX 176, P.O., DEE WHY. 

N.S.W., 2099 


V PICTURE TUBES. Two-year warranty. $11 
plus old tube. Bonded 23in $24 plus dud tube, 
one-year warranty. Freight extra. Duds must 
be under vacuum and scratch free. Also avail¬ 
able from Western Suburbs Radio. 1120 Oxlev 
Rd.. Oxley, Brisbane, at slightly higher prices. 
Sure Brlte Picture Tubes. 22a Victoria St.. 
Lewisham, Sydney, N.S.W. 


ELL all back issues “ELECTRONICS Aust." In 
stock all times. 1939-56 copies. 30c: 57-63. 
40c; 1964 to date, 50c. Post incl. T. WEIR. 
55 O'Connor St.. Haberfield, Sydney. 71-2569. 


ECORD1NG TAPE. New, boxed. 5ln x 900in. 
$1.80; 7in x 1,800in, $2.85; 7ln x 3.600ft. 
$7.90. All guar. Three of our 200 different 
tapes. Free lists. A.1. Mall Orders. Box 
15, Footscray. Vic. 


IEW valves: 33GY7, $5.25; 17J28, $3; 

15BD11. $4. 42 Webster St., Nedlands. W.A. 
6009. 


ECCA Professional Arm. Mark III head. 
Brand new. Offers. Phone 211-4552, Caulfield. 
Vic. 


APE Heads for film projectors, etc. Mag¬ 
netic striping, frequency film. Ampro 16mm 
Opt., magnetic sound ProJ.. $350. Buy or 
sell sound films. Halpin. 12 Swinburne Ave.. 
Hawthorn, Vic. 81-4724. 


ADIO TV Servicing business, northern N.S.W. 
town. Turnover for year 1966-67 $15,500. 
Gross profit $10,000. Over 2,000 listed clients. 
Room for expansion If desired. Owner forced 
to sell due to Illness. Price includes large 
3-bedroom residence with fully equipped 
workshop under, panel van. own petrol pump, 
stock, goodwill. $20,000 or offer. Rep.ies 
to E.A. 2442, C/o “ELECTRONICS Austra¬ 
lia," Box 2728, G.P.O., Sydney. 


URGLAR ALARMS, 12V ISOuA. Transistor 
Control Units $12 plus 12’a p.c. S.T. Unit 

on 4 x 2 plate and case $16 plus S-T. 

4’ 2 V Rotary Sirens $15. All above plus 
60c P. and Post. Foil tape terminals OC 
Mats. Key Switches, Bells. Reed switches, 
infra-red ray units. Complete quota and 
installation service to insurance requirements. 

Edore Enterprises. 802 Doncaster Rd., Don¬ 

caster, VIC. 848-1386. 


3DEL LOCOMOTIVES 7\k gauge. Cylinders, 
'heels, etc., to order. Bolton, 72 King St., 
ydney. 2001. Catalogue. $1. 


USTOM-BUILT TRANSFORMERS: Power. 

Audio, etc. Single or quantity production. 
Amplifiers. P.A. Systems, Battery Chargers, 
Rectifiers, Electric Motors, Transistor Radios. 
General engineering, fitting and turning, 
sheetmetal work, etc. Parkinson Transformers. 
Box 523, P.O.. South Brisbane. Phone Been- 
leigh 33. 


Communication receiver. 

Cond. new. 16 Carnegie Rd., 
N.S.W.. 2162. 644-5544. 


DELTAHET. 
Chester HU. 


RE AMPS. Two trans. High gain. Low noise, 
input imped. 2 meg. ideal crystal mic. many 
uses. Or 50K low Imped, model with higher 
gain for dynamic mic. “Elect. Aust" circuits. 
Price $5.95 ea. BEECH ELECTRONICS. Box 
160, P.O.. Kogarah. N.S.W. 


VO Model 8 Multimeter with case. $80. 
AVO A.M. Signal Generators 150 KC to 220 
MC, $70. Both as new. NCWER. 4 Rath- 
mines Ave.. Cessnock, N.S.W. Phone Cess- 
nock 356. 


OPENING SALE. We can supply ail Australian 
Japanese, American. German and English tape- 
recorders. transistor radios, communication re¬ 
corders and tuners at the price to please you. 
Write today for obligation-free quote. Invest 
a 5c stamp to save dollars now. Trade-ins 
welcomed. Prompt mail reply. Emu Elec¬ 
tronics, P.O. Box 80, Canterbury. 2193. Phone 
Sydney 78-1504 during office hours. 


NATIONAL RSI 000$ professional recorder. 
$700. G. Sankowsky, Box 40, P.O. Stones 
Corner, Qld., 4120. 


GOODMANS—2 Axiom 300. 2 Weston Tweet¬ 
ers. 11n ply Cabinets. 11n U/Flet, $95 pr. com¬ 
plete. Also Playmaster Twin 10W Tube Amp. 
No. 10. Pre Amp. $70, or lot for $150. 
C. G. Fountain. 5 Madeira Rd, Mudgee, 
N.S.W. Ph. Mudgee 21-352. 


RADIO parts ex-amateur equipment. Also 
Tenshodo Model Locomotives. Phone Sydney 
49-6506. 


READER SERVICE 


WHY ABUSE SEMICONDUCTORS? Essential, 
useful publication, 35c. 76 View St., Hobart. 
7005. 


AUSTRALIAN TAPE RECORDISTS' ASSOCIA¬ 
TION invites you to become a member. Est. 
15 yrs. Has over 400 members .Regular 
meeting In N.S.W.. A.C.T., S.A. Soon in other 
States. So inquire now. Write Box 67. East- 
wood. N.S.W., 2122. now for Information. 


THE AUSTRALIAN EEB is VK7RGS casual 
monthly electronics magazine, featuring in¬ 
struments, tr. transmitters, etc. $1 to EEB. 
115 Wllmot St., Huonville. Tasmania. 7109. 


TAPE to disc service. Take advantage of W. and 
G. Records professional experience when next 
needing a tape to disc service. W. and G 
Record Processing Co., 185a Beckett Stree . 
Melbourne. Tel.: 329-7255. 


REPAIRS to receivers, transmitters, construction 
testing; TV alignments. Xtal conv., specialised 
electronic equip. Eccleston Electronics, 146A 
Cotham Road, Kew, Vic. 80-3777. 


MICROGROOVE discs from your tapes, also 
tape copying service. Highest quality discs at 
all speeds, prompt service. Moderate charges, 
country and interstate inquiries welcome. 
Vitatone Recording Studios, Box 18. Post 
Office. Lane Cove, N.S.W., 2066 (Sydney). 

42-6154. 


PRE-RECORDED TAPES available for hire to 
members of the Australian Tape Recording 
Society. Bi-monthly releases. Also "The Micro¬ 
phone," newstapes, round robins, discount ser¬ 
vice, tapespondence. sales. Send 5c S.A.E. to 
ATRS, Box 9, P.O., Crow's Nest. N.S.W., 

2065 



PANEL METERS 
Test ‘Equipment 


BEST QUALITY 
IMPORTED INSTRUMENTS 
AT SENSIBLE PRICES 

WRITE NOW FOR DETAILS 

A.B.AcJT. SERVICES 

(ELECTRONIC AIOS) 

BOX 71, CONCORD, 2137, AUSTRALIA. 


TRANSFORMERS wound. Output or mains and 
specials to order. Paris Radio Electronics. 7a 
Burton St.. Darlinghurst. N.S.W. 31-3273. 


RECORDS processed and pressed with printed 
labels by Rambler Recording Co., Vic., from 
your tape, Groups, Vocalists, Schools, etc. Full 
studio facilities If required. 50-7in for $1 
each. 93-4545. A.H.. 787-2465. 


RECORDINGS. Weddings, amateur productions, 
etc., recorded on location or transferred from 
your tape to disc. B.E.A. Recording Studios. 
Melbourne. 24-7483, or 47-3413, Vic. 


POSITIONS VACANT 


EMPLOYERS. Intelligent Students with initiative 
available for temporary work throughout year 
via Technology Society (Affiliated wtih Queens¬ 
land University Union). Contact secretary, 
Brisbane 5-4607 for details of Student Em¬ 
ployment Service. 


WANTED 


Recording Co.. Vic., 93-4545. A.H 


! to Rai 
., 787-1 


CONVOY 

HI FI AND TAPE RECORDER SERVICE 

For all your Hi-Fi and Tape Re¬ 
corder service requirements consult 
the experts at Convoy. We guaran¬ 
tee to offer you the best technical 
service at an honest price. 

You can bring us your problems 
with the knowledge that you will 
receive the best attention possible. 

449 Kent St., Sydney (nr. Town Hall) 
29-6475 


SPEAKER ENCLOSURES 


3 _ _.line, complete. Teak .. $28.50 

10WR and 3fC, latest design. Teak $46.00 
Goodmans 3 eft. reflex, with lOln Twin 

Axiom. $65.00 

Feature finish of Sarlon cloth and Formica 
covered. Satisfaction assured from a quality 
product. All to Mfg.’s Spec's. 

BEECH ELECTRONICS 

P.O. Box 160. Kogarah, N.S.W. 605-2307. 


RESISTORS 

4c each. TOP GRADE 

New miniature 'jW, 5 p.c. tol. We will 
supply 3 resistors of each value between 
10 ohms and 1M. 57 different values totalling 
171 resistors. Ideal for experimenters and 
servicemen. Price. $6.84 (4c each). Post free. 
Prompt service. KITSETS AUST., BOX 176. 
P.O., Dee Why, N.S.W.. 2099. 


TECHNICAL BOOKS 

Good and inexpensive. Also some nice tran¬ 
sistor sockets and a few diodes. S.A.E. 
for List. 

AUSTRALIAN ELECTRONICS 

76-M View St.. Hobart, Tas., 7005. 
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SPECIAL ORDER FORM 


Guarantee yourself a complete set of issues for 
your library with no copies missing* 

SUBSCRIPTION RATES 

PER YEAR 


Australia, New Guinea, Fiji $4.00 

New Zealand $5.00 

United Kingdom and British Commonwealth $6.00 

Elsewhere $6*00 


POST THIS COUPON TO:- 

The Circulation Manager, ELECTRONICS Australia, 
Box 2728, G.P.O., Sydney, 2001, Australia. 

Name .... 

Address . .... 

Enclosed Is $ . for . yeans. Start with . 

(Please use cheque, money order, etc. Do not enclose cash) 


ADVERTISING 

INDEX 


A. B. & J. Services.• • * 35 

A.C.E. Radio. 142, 143, 14 

Adcoia Products Pty. Ltd. 2< 

Aegis Pty. Ltd.11 

Akai Electric Co. Ltd. . .. 4 

Allied Capacitors Pty. Ltd.13 

Amalgamated Wireless (Asia) Ltd.15 

Amalgamated Wireless Valve Co. Pty. Ltd. 5 

Ampllon (A sia) Pty. Ltd.103. 12 

Ancdeon Sales Division. 7 

Arrow Electronics Pty. Ltd. 6 

Asdic Stereo Specialists. 5 

Associated Companies. 13 

Associated Controls Pty. Ltd. 3- 

Astronic Imports Division.64, 11 

Atram Pty. Ltd. 8 

Audio Engineers Pty. Ltd. 8 

Australian Electronics.15 

Aust. Radio and TV College Pty. Ltd. 

8ack Cove 

Beech Electronics.15 

Bright Star Radio.13 

Broadway Electronics Pty. Ltd.78, 7 

Broadway Electronics (Sales) Pty. Ltd. 2. 

Broughton. Peter G.11 

Brown T. C. & Co. Pty. Ltd. 8 

Bullworker Services (Australia).15 

Carter. P. Radio & TV Service .. .. .. 9' 

Chapman. Maurice and Co. Pty. Ltd. . . 4 

Chrysler Electric Co. Ltd.10i 

Classic Radio Service . . . ..10 

Classic Tape Recorders.10 

Classified Advertisements.15< 

Comtel International (Vic.) Pty. Ltd. . . . . 9' 

Convoy International Pty. Ltd.82, 15 

Cunningham. R. H. Pty. Ltd. 6 

Decca. 

Deitch Bros.1 5, 

Elco (Australasia) Pty. Ltd. . . .. . . 12( 

Electronic Developments Pty. Ltd. .. 90. 9 
Electronic Kits .. .. • • •• •• • • • • 10 
Electronic Performance Systems Pty. Ltd. 6. 
Encel Electronics (Stereo) Pty. Ltd. 

19. 47, 55. 57. 73. 111. 113. 121, 155. 15 

Fairchild Australia Pty. Ltd.4, 

General Accessories Ltd. . . .. « 

Goldring Eng. (Asia) Pty. Ltd.10. 11 

Goodmans Loudspeakers Ltd. . . . . • • ? 

Gray. Simon Pty. Ltd.. ■ • 32 11 

G. R.D. Instruments Pty. Ltd. Inside Back Cove 

Green Corporation Ltd.10 

H. CO Distributing Agencies P^.Ud.^ 

Ham Radio Suppliers.• • JJ 

H. B. Radio Sales .53. 10 

Homecrafts Pty. Ltd. 6 

12- 

6. 12 


International Correspondence Schools 

.7 6 : is 

Kitsets Australia . . . • • • 127. 141. 15 

Klapp Electronics Pty. Ltd.10 

Lafayette Electronics Division.15 

Leak. H. J. (Aust.) Pty. Ltd. 9 

Magnetic Sound Industries . .. 1 0 

Magrath. J. H and Co. Pty. Ltd. • • ■ • 7 

Manufacturers Spec. Prod. Pty. Ltd. 2 

Marconi School of Wireless.12 

Mastersound Sales Pty. Ltd. . ..11 

McLellan, Wm. J. and Co. Pty. Ltd. 4 

Modern Science Supplies. 5 

Mullard-Australia Pty. Ltd.. • • 2 

National Radio Supplies.130, 13 


Painton (Australia) Pty. Ltd. 

Paton Electrical Pty. Ltd. 

Peerless Fabrikkerne. 

Photronlc. 

Pye Pty. Ltd. 

Radio Despatch Service. 

Radio House Pty. Ltd. 

Radio Parts Pty. Ltd. 

R.C.S. Radio Pty. Ltd.. 

Recorded Music Salon.94, 

Rola Company (Aust.) Pty. Ltd. .. 

Rescrucian Order (AMORC). 

Royal Melbourne Inst, of Technology . . 


91 
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Sansui Electric Co. Ltd. 

Sanwa Radio Measurement Works .. 

SCEL Pty. Ltd.131 

Shailey. Peter Electronics Pty. Ltd.II - 

Siemens Industries Ltd. 

Solartron Australia. 1 

Stereo Sound Systems . . 9! 

Stott's Tech. Correspondence College . . . • 12 


Technical Training Int. Pty. Ltd. 

Techtron Pty. Ltd. 

Tel-Lelgh-Tubes. 

T.O.S.C.A. Electronic Sales.• • 

Trio Corporation.58 

Turnbull. Bill. 

United Radio Distributors Pty. Ltd. 

United Trade Sales Pty. Ltd. 

Universal Car Radios . . . . • • .. 

University Graham Inst. Pty. Ltd. 
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Wedderspoon. W. C. Pty. Ltd. 

Weston Electronics Pty. Ltd. 
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Plays Mono 
or Stereo 


Reproduces with perfect faithfulness 

even/ frequency in the audible range l 


The stylus angle of 15 degrees, the patented 
low distortion cartridge design, the ideal tip 
mass (not too lightl), the high and symmetrical 
compliance, zero head shell weight (there aint 
any!), all combine to give optimum play back 
and completely neglible record wear—the 
best thing for records and for youl Stylus pres¬ 
sure is by spring, NOT by excess weight. Anti¬ 


skate correction is perfect. Cartridge changed 
in seconds (N.B. some records require elliptical, 
but others spherical for perfect playing). A 
new (low cost) stylus fitted in seconds, by you 
—it's dead easy!* Oil-damped lowering—the 
stylus position easy to see. Quite remarkable 
value—with diamond stylus, only $41.60 
($64.78 with elliptical). Oil-damped lift—$4.18 
extra. 


* With a B & O arm you can afford to keep a spare stylus just in case. It's a nice feeling at a party! 


SPECIAL AUTUMN OFFER! 
B Cr O 25 degree Arm, with SP2 cartridge 
—spherical diamond stylus $29.54 


Sole Australian Distributors for B & O Arms, 
Cartridges, Amplifiers & Speakers . . . 


SOLE AUSTRALIAN AGENTS 

(o.w .r>) 

INSTRUMENTS PTY. LTD. 


6 RAILWAY WALK, CAMBERWELL, 
VICTORIA. TELEPHONE 82 1256 



From leading retailers throughout Australia including 

N. S.W. . .United Radio Dist., Shop 32,Ash St.Sydney. 
A.C. T... J.B. Young Ltd., Kingston, Canberra. 

S.A.MACK's ELECTRONICS, 

199 Rundle Street, Adelaide. 

Truscott Electronics, 62 Hindmarsh Square. 

VIC.Danish Hi-Fi Pty.Ltd., 

941 Burke Road, Camberwell. (Tel .82-4839) 

Q'LD.(Distributors) BRISBANE AGENCIES, 

76 Wickham Street, Fortitude Valley. 


Printed and published by Sungi 


Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery. 
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GET INTO ONE OF THESE PROFITABLE CAREERS IN RADIO AND TELEVISION 


There is a profitable career for you in the many phases of radio television including manufacturing, radio 
servicing, television servicing, research, sales broadcasting and television executive, armed forces. A.R.T.C. 
can help you gain one of these much sought-after positions. But remember, it is only the trained man who 
succeeds and A.R.T.C. can give you the complete training which is necessary. 


TRAIN AT HOME OR AT 
THE COLLEGE 

With A.R.T.C. you can obtain the 
training you need. At the benches and 
in the lecture halls of Australian 
Radio and TV college or in your own 
home by correspondence . . . you can 
be taught every important aspect of 
radio, television, details of every appli¬ 
cation of the fundamental principles. 
The course is intensely practical and 
individual. 


MAKE SPARE-TIME 
MONEY 

If you wish you can make your spare 
time earn money for you. Many 
students make extra money at spare 
time work after only the first few 
weeks. Think of all those things extra 
money can brinq you, home of your 
own, car, time for relaxation, etc. 
Safegard your future .... mail the 
coupon today. 


MAIL COUPON NOW 

You are invited to mail the coupon 
below which can be your first step to¬ 
wards securing a iob or business of 
your own with good prospects, security 
and big money. A.R.T.C. will mail to you 
by return, at no obligation to you 
the big free booklet: "Careers in Radio 
and Television." This booklet will show 
you definite steps you can take for a 
better job, how you can succeed in 
life. Post the coupon, phone or call 
NOW. 


AUSTRALIAN RADIO 
AND TELEVISION 
COLLEGE 


E. S. & A. BANK BUILDING, 

Cnr. Broadway and City Road, Sydney. 
(Opp. Grace Bros.) Phone 211-4244 (3 lines.) 



PTY. LTD 


AUSTRALIAN RADIO & TELEVISION 
COLLEGE PTY. LTD., 

206 Broadway, Sydney, N.S.W. 


Dear Sir , 

Please send me, without obligation , your fn 
booklet “Careers in Radio and Television 


ISAME . 

ADDRESS 


Printed by Sungravure Pty. Limited, of Jones Street, Broadway, at Morley Avenue, Rosebery 

































































